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INTRODUCTION 

The  general  plan  of  the  preceding  years  has  been  followed  in  sunma>*izing 
the  data  on  the  vegetable  diseases  of  1922.  An  attempt  has  been  made  to  include 
in  the  references  the  more  accessible  articles,  and  even  brief  abstracts  of  the 
points  which  were  of  most  interest.  It  is  hoped  that  this  may  be  of  benefit  to 
some  of  the  men  who  deal  with  vegetable  pathology,  and  who  may  not  have  all  the 
references  readily  available- 


Kotes  on  Geographic  Distribution 


In  looking  over  the  Plant  Disease  Survey  reports  one  is  impressed,  in  a 
number  of  cases,  with  the  apparent  lack  of  information  regarding  the  cause  of  a 
certain  trouble  in  a  given  state.   For  instance,  on  rhubarb  Ascochyta  rhei> 
Cercospora,  Thyllosticta,  /Jternaria  and  possibly  others  have  been  reported.  Are 
all  of  these  in  the  same  states,  or  are  they  distributed  among  the  different 
states?  Again  various  bacteria  such  as  viridilividum,  vitians,  marginale  and 
rhizoctonia,  as  well  as  a  nuniber  of  unidentified  species,  have  been  reported  on 
lettuce.   V/hat  is  the  geographic  range  of  each?  Are  they  all  found  in  the  same 
territory,  or  have  they  definite  limited  areas?  These  points,  as  well  as  others 
of  a  similar  nature,  should  be  m.ade  clear  by  the  collaborators  the  coming  season. 

There  is  a  root  rot  in  nearly  every  locality  v/here  peas  are  grov/n.   F.  R. 
Jones  has  done  much  to  clarify  the  situation  regarding  the  cause  of  these  root 
rots.   Fucarium,  pythium  and  Rhizoctonia  are  concerned,  krt,   all  of  these  fungi 
responsible?  If  so,  are  they  intermixed  or  have  they  definite  boundaries?   Is 
the  leaf  spot  on  parsley  which  the  collaborators  report,  caused  by  Cercospora  or 
by  Cercosporella,  or  both?  The  bean  root  rots  evidently  are  everywhere,  but  few 
of  the  reporters  are  sure  of  the  organism  connected  v.'ith  the  disease.   Is  it 
caused  by  Pusarium,  Rhizoctonia,  Thielavia,  or  others,  and  what  is  the  geographical 
distribution  of  each?  Sep tori a  consimilis  and  Septoria  lactucae  have  been  repor- 
ted on  lettuce.  V/hich  is  the  more  comn:on?  Y.hat  is  their  distribution?  Vv'ith 
the  western  yellow  blight  of  tomato,  Corticium,  Fusariura,  etc.  are  given  as  the 
cause.   These  are  examples  of  some  of  the  numerous  problems  that  the  Plant 
Disease  Survey  organization  can  assist  in  solving. 

Table  1.   Some  of  the  new  areas  from  which  well  known  diseases  of 
vegetables  and  field  crops  have  been  reported  to  the  Survey  for  the  first  time. 


Disease 

:   Host 

:           Place  v7here  found 

Angular  spot 

;  Tobacco 

:  Connecticut,  South  Carolina  (Prior  to  1921 
:   reported  only  from  Virginia  -  now  known  in 
:  nine  states.) 

r/ildfire 

M 

:  New  Hampshire,  New  York,  Florida 

Mosaic 

Celery 

,  New  Jersey  (is  spreading,  now  in  Indiana  and 
Minnesota. ) 

Bacterium  vesicatorium  . 

Tomato 

:  Kansas 

Rust  (Uromyces) 

Pea 

llinnesota  (Previously  reported  from 
Nebraska  and  North  Dakota.) 

Yellows              : 

Celery  : 

New  York,  Pennsylvania   (In  New  York  one 
man  lost  100,000  plants  through  this 
disease.) 

Ecological  observations 

Ecological  factors  have  an  important  bearing  on  the  severity  of  many 
diseases.   This  is  suggested  particularly  in  the  sununaries  of  dov/ny  mildew  of 
lettuce,  potato  mosaic,  late  blight  of  potato,  black  leg  of  potato,  and  onion 
smut.   Septoria  pi si  has  been  reported  on  peas  only  from  the  northern  states 
although  a  trace  was  reported  from  Texas  one  year.   It  would  be  interesting  to 
know  whether  it  occurs  in  other  southern  states  or  whether  the  temperature 
limits  it  to  the  North.   Septoria  lycopersici  is  most  severe  south  of  Pennsylva- 
nia and  the  Ohio  River  and  east  of  the  luississippi .   Tomato  wilt  (Fusarium 
lycopersici)  was  found  on  both  sides  of  the  lower  I'lississippi  and  Ohio  Rivers. 
An  epidemic  of  Macro sporium  solani  in  Nev/  York,  Illinois,  and  '..est  Virginia  was 
reported,  \7hat  were  the  factors  influencing  this  outbreak? 


New  Diseases 

f  Table  2.  Nev/  diseases  reported  during  I922.   (See  following  text  for 

details. 


Host 

Place 

Disease 

Reporter 

Carrot 

•Texas 

:Rio  Grande  disease 

:TaubenhauE 

Spinach 

'..'ashington,  Oregon 

iPuccinia  subnitens 

Barss  (Alkali 
! grass  the  teli 
rhost  grovdng 
:near.  Often  r 

ported  before 
:on  different 
.Ghenopodiums 
:but  never  on 
: spinach . ) 

Sv;iss  chard 

Texas 

Bacterial 

; Taubenhaus 

Spinach 

:  Idaho 

:2\isarium  (stunting) 

:Hungerford 

Lettuce          : 

Florida 

.Alternaria 

.Foster 

Potato 

^Pennsylvania 

:Giant  hills 

.Nixon 

Radish 

Missouri 

lErysiphe  polygoni 

Maneval 

Chinese  Cabbage 

Texas 

•Aphelenchus  olesistus 

Taubenhaus  (A 
•leaf  nematode) 

Bean 

Published  in  Science 

Bacterium  flaccumfaciens 

Hedges 

\Tatermelon 

U.  S.  D.  A. 

Pythium  (blossom  end) 

Drechsler 

VJatermelon 

/Washington          : 

.Rhizoctonia 

•Heald 

Sweet  potato 

Texas 

;I.:acro sporium  solani      : 

Taubenhaus 

Tomato 

•California 

Basisporium  gallarum     : 

Tomato 

[California  ■ 

Alternaria              ; 

Tobacco 

:V/'isconsin 

Bacttrial  leaf  F"ot      : 

Yellow  dwarf  v/hich  has  been  described  in  New  York  is  one  of  the  most 
menacing  of  the  newer  potato  diseases.  It  evidently  does  not  come  under  the 
mosaic  or  leaf  roll  types.  It  is  not  only  carried  in  the  seed  but  is  also 
carried  in  the  soil  and  when  once  introduced  into  a  field,  remains  indefinitely. 
The  disease  has  been  found  in  nearly  every  county  in  the  state  and  has  been  seen 
in  New  Jersey,  Pennsylvania,  and  Vermont. 


V.'ork  on  the  mosaic  diseases 


Great  effort  has  been  applied  to  the  work  with  degeneration  type  of 
diseases.  The  transmission  of  the  disease  from  one  host  to  another  has  received 
much  attention.   The  lack  of  agreement  on  this  subject  is  made  evident  by   the 
statements  of  Elmer,  Fernov  and  Valleau.   (See  mosaic  diseases  of  potato  and 
tobacco . ) 

The  most  talked  about  v/ork  has  been  done  in  an  attempt  to  discover  the 
cause  of  mosaic.   The  reader  is  referred  to  the  work  of  Palm,  Smith,  P\unl;el, 
llelson,  McKinney  and  others.   (See  potato  mosaic.) 

The  division  of  the  degeneration  diseases  of  potato  and  the  names  applied 
by  different  v/orkers  give  one  an  impression  of  the  complicated  nature  of  the 
problem.   Some  of  the  names  are  as  follows: 


Mosaic 

Mosaic  dv/arf 
liild  mosaic 
Mottled  curly  dwarf 
Calico 
Leaf  drop 
Stipple  streak 


Leaf  rolling  mosaic 
Mottled  mosaic 
Spindle  tuber 
Marginal  leafroll 
Crinkle 
Streak 


Leafroll 

Severe  mosaic 

Rugose  mosaic 

Curly  dwarf 

Giant  hills 

Russet  dwarf 

Spindle  sprout 

In  connection  with  mosaic,  Miss  Patch  raises  the  question  whether  or  not 
some  of  the  other  21  sucking  insects  found  on  potatoes  do  not  carry  the  inoculum. 
as  well  as  do  the  aphids.   It  has  been  observed  that  mosaic  spreads  v/hen  no 
aphids  are  present. 

Newhall  has  found  that  lettuce  mosaic  is  cairied  in  the  seed  and  is 
transmitted  by  means  of  potato  aphids.   In  many  other  hosts  the  mosaic  is 
seed-borne.  The  question  arises  as  to  v;hether  the  v/ay  in  v/hich  the  seeds  are 
attached  to  the  mother  plant  has  a  bearing  on  mosaic  transmission. 


Varietal  susceptibility  notes 

Dr.  H.  E.  Thomas  at  Ithaca.  Nev;  York,  inspected  54  varieties  of  celery 
in  the  vegetable  gardens  and  found  that  all  of  them  were  about  equally  suscep- 
tible to  late  blight. 

Newhall  reports  that  the  Los  Angeles  variety  of  lettuce  was  so  suscepti- 
ble to  mildew  that  it  was  not  profitable  in  Hew  York. 

Table  3-   Resistant  varieties  of  vegetables  and  other  crops  which  were 
mentioned  in  Survey  reports. 


Crop          : 

Place 

Disease 

Res: scant   variety 

Asparagus 

Boston 

.   Rust 

Martha  am   Mary  V'ashington 

Beans 

New  York 

.   Anthracnose 

'-'ell '  s  Red   Kidney 

Beans 

.  Michigan 

:   Mosaic 

.  I.'Iiohigan  Robust  Pea 

Beans 

.   New  York 

:    Root  rot 

Breeding  work  being  dona 

Beans 

:   New  York 

:   Bacterial  blight 

tl                       VI                   w                II 

Cabbage 

:  Wisconsin 

:   Yellows 

:   Strains   of  various  types 

Celery 

■   Michigan 

:   Yellows 

!    Strains   of  Gold.    S.   Blanch 

Lettuce 

:   New  York 

:   Bottom  rot 

;    Long  stemiiied  Boston  head 

Potato 

'   Nev;  York 

:    Late  blight 

:    Lkishirazu 

Potato 

:   Pennsylvania  et  al 

:   V/art 

:   I.Iany  varieties 

Spinach 

.    Virginia 

:   Mosaic 

:   Virginia  Savoy 

Ci'op 

Place 

:     Disease      ; 

Resistant  variety 

Sugar  cane 

:  Argentina 

;  Mosaic 

•  Kavangire 

Sweet  potato 

Nev;  Jersey  et  al 

,  Stem  rot 

:  Triumph 

Tobacco 

Kentucky          ; 

Root  rot 

:  Strain  of  V/hite  Biorley 

Tomato       : 

U-  S.  D.  A.        ; 

'.ait 

.  Nord\ike,  Norton,  Marvel, 
,   Columbia,  Arlington. 

Toma  to      ■ : 

Louisiana         ; 

vait                     : 

Red,  Louisiana  Pink 

Tomato 

Tennessee         : 

•  V.'ilt            : 

A  lG-2 

Progress  in  the  development  of  control  rr.easures 

Soft  rots  of  vegetables: 

According  to  a  Pennsylvania  bulletin,  Sclerotinia  libertiana  will  die  in 
the  soil  in  tv/o  years  if  no  susceptible  crop  is  grown. 

Bacillus  carotovorus  seldom  attacks  carrots  in  the  grov/ing  stages,  accord- 
ing to  a  report  from  New  Jersey.  Carrots  are  attacked  only  v/hen  left  in  the 
ground  too  long.  They  should  be  harvested  as  soon  as  possible. 

Soil  and  seed  treatment; 

Csmun  and  .Inderson,  of  Massachusetts,  have  developed  a  nev;  type  of  tajik 
for  regulating  the  flov/  of  formaldehyde  vrhen  it  is  applied  for  the  control  of 
onion  smut.  The  top  of  the  tank  is  air-tight,  the  air  being  admitted  near  the 
base  of  the  tank  from  a  pipe  which  extends  parallel  vdth  the  tank  and  which  is 
as  tall  as  the  latter.  They  have  also  prepared  various  sized  discs  which  will 
determine  the  rate  of  flow  of  formaldehyde  and  may  be  regulated  according  to  the 
speed  with  v;hich  the  farmer  walks. 

Favorable  results  in  the  use  of  inoculated  sulphur  for  the  control  of 
potato  scab  have  again  been  reported  from  Nev;  Jersey.  Other  states  report 
variable  results.   Evidently  difference  in  soil,  climate,  and  other  environmental 
factors  have  a  bearing  upon  the  application  of  sulphur.  The  control  of 
Cystospora  batata  of  sweet  potato  has  also  been  accomplished  in  other  states  by 
the  use  of  "^OO-ZipO   pounds  of  inoculated  sulphur  applied  just  previously  to  the 
making  up  of  the  ridges.   Sulphur  has  also  been  used  in  Kentuclcy  in  the  preserv- 
ing of  cut  potato  seed.   The  results  were  so  satisfactory  that  a  large  amoiint 
v/as  ordered  for  this  coming  season's  crop. 

Martin,  of  New  Jersey,  used  sulphate  of  ammonia  as  compared  with  nitrate 
of  soda  in  the  control  of  scab.   The  former  gave  very  satisfactory  results. 

V.'alker,  of  V.'isconsin,  has  found  that  treating  cabbage  seed  at  ^0°   C.  for 
30  minutes  will  eliminate  the  black  leg  organism  from  the  seed.   This  is  a  very 
drastic  treatment,  but  vdll  mean  a  saving  of  thousands  of  dollars  for  the  seed 
growers  vrho  are  making  heroic  attempts  at  getting  clean  seed.  A  number  of 
seed  growers  are  also  treating  their  seed  with  hot  water  55°  C.  for  10  minutes. 
This  controls  black  rot,  most  of  the  black  leg,  and  also  eliminates  the 
Alternaria  which  the  corrosive  sublimate  does  not  do. 


Mosaic  control; 

Gardner,  of  Indiana,  has  shov/n  quite  conclusively  that  v/hen  the  solana- 
ceous  weeds,  such  as  ground  cherry  and  horse  nettle,  are  eradicated  and  care 
taken  that  no  old  tomato  plants  are  left  in  greenhouses  where  seedlings  are 
grovm,  tomato  mosaic  can  be  almost  entirely  eliminated. 


6  Potato  -  Seed  Certification 

Potato  tuber  indexing; 

Perry,  Blodgett  and  Pernow,  of  New  York  Statt^,  have  done  much  work  with 
indexing  potato  tubers  for  the  elimination  of  degeneration  diseases.  This  seems 
to  be  the  only  method  rei.iaining  v/hioh  will  furnish  a  source  of  clean  seed  v/hich 
may  be  used  for  the  grovdng  of  certified  stock. 

Dusting: 

The  question  of  using  dust  instead  'of  spray  has  been  raised  quite 
generally,  especially  since  dust  is  eo  convenient  to  apply  and  appeals  so 
strongly  to  the  average  grov/er.   Quite  variable  results  have  been  obtained  in 
different  states.   I>'e  and  Newhall,  in  Nev;  York,  obtained  almost  perfect  results 
when  dusting  celery;  while  Poole,  in  New  Jersey,  reports  dust  as  v/orthless. 
The  control  of  Alternaria  of  cantaloupe  v;as  only  fair  with  dust.  Cardinell  and 
page,  in  Missouri,  report  excellent  control  in  the  use  of  dust  of  v/atermelon 
anthracnose.  Out  of  I50  rov;s  32  were  treated,-  Qo%   of  the  melons  were  picked 
from  these  32  rows.  J,!artin,  in  New  Jersey,  had  much  better  control  with  Bordeaux. 
Martin  also  obtained   very  beneficial  results  when  using  calcium  caseinate. 
Anderson,  in  Massachusetts,  was  able  by  spraying  or  dusting  to  control  tobacco 
wildfire  in  the  seed  beds.  Checks  showed  up  to  '^2%  disease,  while  the  dusted 
showed  not  over  1%. 

Sv/eet  potato  certification: 

A  number  of  plant  pathologists  and  others  interested  in  sv/eet  potato 
growing  met  in  a  conference  at  Atlanta,  Georgia.  At  that  time  they  drew  up 
certain  resolutions  v/hich  suggested  that  a  voluntary  certification  system  be 
planned  in  each  of  the  sweet  potato  states,  and  that  at  least  tv/o  inspections  be 
made.   Follov/ing  are  the  states  which  have  reported  a  sv/eet  potato  certification 
program:   Nev;  Jersey,  Maryland,  Tennessee,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  and  Arkansas.   Louisiana  and  Texas  say  they  have  no  such 
work  started  yet.  In  nearly  all  cases  the  v;ork  is  based  on  that  v;hich  was  begun 
in  Arkansas.  Three  inspections  are  made. 


POTATO 


Seed  Certification 

Seed  certification  is  being  practiced  more  vi/idelj''  each  year,   according  to 
A.   G.   Tolaas,  who  gave  a  sunraary  of  the  work  in  1922-      (Potato  Assoc.  Amer. 
Boston  meeting.) 

In  addition  to   the   table   given  below,  A^'alleau  makes  the   following  report 
of  potatoes   grown  late  in  the   £umrr,er  for   seed  in  Kentucky: 
Jefferson  County     -  47  applications     -     I50  acres     -     Passing  all  inspections 

25  applications     -       80  acres     -     242O  bushels  for   sale 
Shelby  County  -  Passing   all  inspections  -  2  applications  -  11  acres  - 

735  ^^2^®ls  for  sale. 

The  following  quotation  taken  from  the  Clip  Sheet  (No.  204,  May  22,  I922) 
of  the  Department  of  Agriculture  indicates  somewhat  the  extent  to  v/hich  certified 
seed  is  planted  and  the  beneficial  results  from  its  use  in  Louisiana: 

"This  year  22  carloads  of  certified  seed  potatoes,  all 
of  the  Triumph  variety,  were  planted  in  Louisiana  alone. 
Twelve  carloads  came  from  '.Tisconsin  and  10  from  western  Nebraska. 
It  is  claimed  that  by  the  use  of  this  high-grade  seed  the  yields 


POTATO  -  Seed  certification  7 

in  that  State  are  being  increased  40  bushels  or  more  an  acre 
over  that  of  much  of  the  seed  formerly  sold  there." 

(For  a  more  detailed  discussion  of  seed  certification,  see  Plant  Disease  Bulletin 
Supplement  22:  257-262.   1922.) 

Table  4.   Summary  of  potato  seed  certification  in  the  United  States  and 
Canada  in  1922.  Data  given  by  A.  G.  Tolaas,  at  the  Boston  Meeting  of  the  Potato 
Association  of  .imerica. 


I'en  or  agencies 
handling  inspec- 

.Appli 
ca- 

[Acre*-  ■ 

Cer1 

::ified 

Place   : 

No. 

: Acreage 

Bush- 

;  No.  in- 

tion 

.tions 

age 

fields 

:   els 

:spections 

Brit.  Col.: 

Dept.  Agr.          : 

135^ 

:   180; 

170 

• 

105 

10,000. 

4 

Alberta  arfl 

♦  University  of 

Sackatche 

Saskatchewan      j 

v;an 

.   100- 

•  1,500. 

100 

•   300 

:    2,000< 

New  Bruns. 

Dom.  Expt.  Farms 

:   520 

.  4,000. 

130 

:  1,325 

P    t    T 

fa        ^_  .    J.    • 

Dept.  Agr. 

450 

'  3,000 

:    530- 

•  2,300 

:   130,000 

Canada    : 

Div.  Bot.,  Dept. Agr. 

1,219 

11,250 

■1,732 

.  6,642 

:   299,065: 

4 

Maine 

:Sta.  Dept.  Agr. 

.   240 

:  2,802 

■   75 

•   297,250 

3 

Vt. 

.Sta.  Dept.  Agr. 

•   277 

;  1,100, 

96 

;  ^'58^ 

•   125,000 

3 

New  York 

'Col.  Agr. , Dept. PI. 

:  Path. 

:  208 

'.    1,803 

=  ^'^5? 

:   256,127 

:     3 

New  Jersey 

Sta.  Potato  Assn. 

103 

762 

^2 

:   288 

46,120 
67,827 

3 

Penna. 

.Bu.  PI.  Ind. 

:  187 

:    988 

85 

.   3I& 

5 

Mich. 

"Mich.  Potato  Produ- 

cers' Assn. 

532 

':   3,196 

420 

:  2,429 

i   315.758 

4 

Vfis. 

Hort.  Dept. 

560 

.  4,225 

•  325 

2,000 

:   400,000 

5 

Minn. 

:Sta,  Dept.  Agr. 

'  833 

'  ^'5^° 

:   330 

•  2,671 

:   338,100 

4 

N.  Dak. 

'Sta.  Seed  Com. 

8,615 

:      2 

Nebr . 

•Dept.  Hort. 

:  298 

.  4.500 

■   120 

1,800 

84,000 

4 

Colo. 

Sta.  Horticulturist 

:   110: 

8oo- 

41 

500 

84,000 

3 

Mont . 

Hort.  Dept. 
[Flathead  County     ; 
:  Potato  Improvement 

208. 

975- 

:    ^"^^ 

2 

:  Association 

38 

'   301* 

M 

143    ' 

5,720: 

6 

Utah 

:Sta.  Bd.  Agr. 

:    25 

75: 

17    = 

2,000: 

2 

Idaho 

:Com.  of  Pure  Seed 

:  li 

,  4,086' 

190 

■''i^  : 

3 

Vfash. 

Sta.  Dept.  Agr. 

'  1,210: 

39- 

26,600: 

4 

Ore. 

Agr.  Coll. 

290 

2,992: 

51 

5^0    : 

10,000: 

3 

Calif. 

:Sta.  Dept.  Agr. 

■      40 

.  l.'-^M 

34 

l.W     ! 

100,000: 

3 

Total 

:7,8oo 

.63,424 

4.534" 

^7.534     ■ 

2,600,167: 
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0  POT.a?0  -  Late  blight 

Late  blioht  caused  by  Phytophthora  inf^stans  ^Kont.)  De  3ary 

Late  blight,  •  although  severe  in  Nev;  England  and  New  York  in  1922,  -.vas 
much  less  destructive  than  in  the  seasons  of  I919  and  192O.   In  these  year^^:  the 
average  losses  in  eight  states  v/here  blight  was  of  great  importance  -./ere  l3  and 
20%,  respecti^'el;/,  v;hile  in  1922  the  corresponding  loss  v/as  only  8%.      In  Vj2.1 
there  v;as  almost  no  injury  due  to  Phytophthora  infestans.   During  the  pi^csent 
season  the  disease  \-'as  reported  from  all  the  states  along  the  Atlantic  Coast  from 
I'j.crida  to  Kaine  and  along  the  nortliern  tier  of  states  as  far  v;est  as  V,'isconsin. 
There  '.;as  only  a  trace  in  northv/estern  V'ashington.   In  the  Last  the  heavy  rain- 
fall in  June  and  first  part  of.  July  caused  such  eai'ly  infections  that  a  large 
percentage  of  loss  vas  due  to  the  killing  of  the  vines,  rather  than  the  rotting 
of  the  tubers. 


Table  5 
v/ere  heavy , 


Percentage  loss  from  potato  late  blight  in  states  v/here  losse; 


prevalence 

State 

compared  vdth: 

Percentage  loss 

.  Range  within  State 

.Last 

. 'average 

Year 

Year 

Maine 

. 

*                              —             4 

5  or  less 

;  General 

Hew  Ha -np shire 

•More 

^!ore 

15 

:  General 

Vermont 

More 

.  More   : 

15-25 

,  General,  except  Lake  Champlain 
Valley 

Massachusetts 

More 

•  More   : 

10 

,  General 

Connecticut 

More 

Itore 

G 

:  General 

lieu   York 

More 

More   ; 

5-10 

,  General 

Nev;  Jersej'' 

More  ■ 

l.Iore 

2.5. 

■  North  and  central  part 

Pennsylvania 

^ 

^ 

5 

,  Northern  tier  of  counties 
especially 

Maryland 

Less 

•  Less   : 

2-3 

West  Virginia 

- 

: 

t 

.  Central  section 

Georgia 

- 

: 

1 

Tennessee 

- 

- 

5 

ocuuh  Carolina 

; 

; 

2 

Michigan 

-   > 

- 

1-3 

;  Upper  Peninsula 

Vi'isconsin 

"" 

San-e   : 

t 

.  Widely  scattered 

Other  states  reporting  the  disease  were  Delaware,  Florida,  Ohio  and 
V/a  Ellington. 

The  following  states  reported  that  no  late  blight  v.'as  observed:  Mississ- 
ippi, Illinois,  Minnesota,  Indiana,  Iov;a,  North  Dakota,  South  Dakota,  Xentuclr/, 
Louisiana,  Arkansas,  Idaho  and  Oregon.   Prof.  Solley  of  North  Dakota  writes  further 
that  "North  Dakota  has  never  experienced  any  attack  of  the  £:o-called  late  blight. 
I  have  never  in  my  life  here  in  the  state  seen  more  than  one  case  of  late  blight." 

Table  G.   Dates  of  earliest  appearance'  of  late  blight  in  the  United 
States  in  1922,  according  to  collaborators. 


Date 


Place 


Date 


Place 


May  23 
June  18 


Martin's  Point,  So.  Car, 
Nassau  County,  Nev/  York 


June  23 
July  2 


Mor.mouth  County,  New  Jersey 
Tucker  County,  West  Virginia 
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Date 


Place 


Date 


=lace 


July  7 
July  7 
July  17 
July  l3 
July  20 


Nev/  Durham,    Nevr  Hampshire 
Milford,    Connecticut 
'iVayne  County,    Pennsylvania 
Rutland  County,    Vermont 
Colby,  Wisconsin 


July  2 
July  2 
August  4 


.\mherst,   IlacsachuEetts 

Maryland 

Oceana  County,  Michigan 


August  14  Blacksburg,  Virginia 


The  following  extract  from  a  recent  paper  by  Donald  Reddick  (l)  indicates 
that  there  are  possibilities  of  securing  late  blight  resistant  varieties: 

"The  potato  variety  Ekishirazu  has  been  tested  in 
greenhouse  and  field  at  Ithaca,  Nev/  York,  In  a  cool  house 
it  grov/s  luxuriantly  and  produces  large  tubers.   In  a  warm 
house  it  makes  very   poor  grov/th  and  produces  many  small 
tubers.  Both  in  I92I  and  1^22  its  grov/th  in  tiie  field  cor- 
responded to  that  of  the  warm  house.  The  variety  has  been 
subjected  repeatedly,  both  under  £,lasE  and  out  of  doors,  to 
extremely  favorable  conditions  for  infection  by  Phytophthora. 
infestans.   Occasional  sraall  lesions  have  teen  produced  but 
conidiophores  on  lesions  of  attached  leaves  have  teen  found 
only  once . " 

It  has  long  been  knovm  that  rainfall  and  humidity  have  a  very  important 
bearing  on  the  amount  of  late  blight  on  potatoes.  This  fact  is  again  confirmed  for 
the  present  season.   In  northern  Kev;  York  and  along  Lake  Champlain  Valley  in 
Vermont  the  blight  was  reported  as  very  slight.   Similarly  the  southern  part  of 
Michigan  was  comparatively  free  from  the  disease,  while  fields  in  the  northern  part 
v/ere  more  severely  affected.   A  glance  at  the  Map  (Pig.  l)  showing  the  precipita- 
tion for  July  when  most  primary  infections  are  reported,  will  show  that  the  areas 
where  blight  was  unimportant  received  less  rainfall  than  the  remaining  sections. 

The  question  arises 
concerning  other  factors  that  majj- 
influence  the  growth  and  devel- 
opment of  Phytophthora  infestans. 
It  has  already  been  shown  by 
Melhus  that  the  oonidia  germinate 
best  at  temperatures  ranging 
from  5-13°  C.  (41-54^?.). 
Probably  the  New  England  States, 
New  York  and  northern  !/dchigan 
always  have  a  minimum  temperature, 
especially  at  night,  which'  gives 
optimvjm  conditions  for  germin.:- 
tion.  This  is  followed  by  wa^:'m 
humid  days  permitting  the 
mycelium  to  progress  in  the- leaf - 
Farther  south,  however,  this  low 
Fig.  1.  Precipitation  map  for  July,       temperature  may  not  always 
1922.   From  Monthly  Weather  Review.  prevail. 


err'  -  1  to  2  inches 
C>?  -  2  to  4  inches 
-  over  4  inches 


-^ 
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Table  '] .     I/lean  r.onthly  ninimurn  temperatures  for  difi'erent  parts  of  Penr- 
sylvania,  Ohio  and  Mohigan  auring  the  :nonths  of  July  and  August,  1922.   (I'onthly 
V.^eather  Review) 


Place 

;I/ean  I'inimuxn 

: Temperature  (°F) : 

:   Place 

V.ean 

Tempe 

Minimum 
srature  ("?) 

r  July   :  August  : 

: Michigan: 

July 

:  Au^.ust 

Pennsylvania : 

58   ;    56    ': 

58   :    55    : 
58   :    54    : 

.   49   :    49    : 
42   :   40    : 

46 

45 

5X 
52 
54 

:     '  45 

47 

•'    52 
51 

53 

Philadelphia  (south) 
Harrisburg  (south) 
Reading  (south) 
Scranton  (north) 

:   Ludington 
:   Saginav/   : 

:Ohio:        ; 

Michigan:              j 
Sault  St.  Marie       ; 

:   Dayton 

:  Cleveland  : 

:  Sandusiry 

Above  is  a  table  giving  the  minimum  temperatures  of  different  parts  of 
Pennsylvania  during  "che  months  of  July  and  August,  as  vrell  an  comparing  those  of 
Ohio  and  Michigan.  Ohio  had  as  much  rainfall  as  Michigan,  bat  late  blight  v/as  not 
present  in  the  former.  Central  Pennsylvania,  like'.vise,  had  as  much  rainfall  as  its 
northern  tier  of  counties,  but  late  blight  was  reported  from  the  latter.   The 
tabulation  is  not  given  as  facts  v/hich  have  been  definitely  established  but  rather 
as  a  possible  suggestion,  since  the  temperatures  coincide  so  nearly  with  tliose 
which  Melhus  found  v/^re  optimum  for  Phytophthora  inf estans. 

Late  blight  control 

New  Jersey;   "In  a  spraying  test  on  commercial  crop,  American  Giants  in 
Monmouth  Countj',  home  made  Bordeaux  mixture  gave  an  increase  of  G9 
bushels  per  acre  as  compared  with  2G  bushels  for  a  commercial 
Bordeaux,  practically  all  of  the  increase  is  attributed  to  late 
blight  control." 


Dead  leaves 

Aug.  2 

Eu.  per 

Difference 

Per  cent 

acre 

92 

280.9 

— 

77 

271.8 

-9.1 

5 

350-3 

69.4 

24 

307.4 

26.5 

72 

301.1 

20.2 

91 

300.7 

19.8 

70 

2G3.7 

-20.2 

Treatment 
Check  (unsprayed) 

5-5-50  Bordeaux  mixture  (3  applications) . . 

Bordeaux  mixture  (7  applications) 

Commercial  Bordeaux  (7  applications) 

Commercial  Bordeaux  (dust) 

Copper-lime  (3  applications) 

Copper-lime  (7  applications) 

"Included  in  this  test  v/eru;  three  plots  sprayed  vdth 
a  home  made  Bordeaux  mixture  (5~5~50)  plus  3/4  lb.  of  calcium 
caseinate  to  100  gallons.   In  every  car^e  the  yield  of  the 
plots  sprayed  with  the  material  was  greater  than  that  of  plots 
sprayed  vdth  Bordeaux  mixture  above."   (W.  H.  Martin.) 

Michigan;  "It  is  evident  that  Bordeaux  mixture  is  far  superior  to  Bordeaux- 
like dusts,  and  that  its  application  brings  high  returns  in  increased 
yields."   (Coons  and  Kotila) 
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Feb.  1922. 

"Conidia  of  Phytophthora  infestans  when  mingled  with 
soil  and  kept  out  of  doors  jnay  remain  viable  and  capable 
of  infecting  potato  tubers  for  a  period  of  betv/een  three 
and  four  weeks." 
Pennington,  S.,  and  H.  G.  Robinson,  Spraying  of  potatoes  for  "blight"  or 
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30 :  1-8.   1921. 
'       Pethybridge,  0.  H-  Some  recent  work  on  the  potato  blight.  Rept.  Int. 
Potato  Conf.  Roy.  Hort.  Soc.  (England)  112:  i2G.  I921. 

"The  role  of  resting  spores  in  the  life  cycle  under 
field  conditions  remains  unknown,  but  there  is  some  evi- 
dence that  they  exist  and  are  responsible  for  some  other- 
wise unexplainable  outbreaks  of  bliglit." 

Early  blight  caused  by  Liacrosporium  solani  E.  &  M. 

Early  blight  of  potatoes  was  present  in  nearly  every  state,  but  caused 
relatively  slight  injury.  Comments  from  different  states  on  prevalence  of  the 
disease  are  as  follows: 

Maine;  Very  severe  in  certain  fields  near  Corinna.   (P.  V.'eiss) 

New  Hampshire:  More  than  usually  prevalent,  many  fields  prematurely 
killed.   (Butler) 

Delaware :  Very  prevalent  throughout  state.  Heavy  rains  associated  with 
y  its  severe  prevalence  on  early  crop.   (Adams) 
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Kfcntuclcy:   The  ooourrence  of  early  blight  is  spotted.   Some  sections 

entirely  swept  as  early  as  September  25;  in  others,  no  more  than  20% 
at  killing  frost.   (J.  S.  Gardner) 

Georgia;  Well  distributed  in  state,  causing  considerable  loss.  (ivlcHatton) 

Ohio:   Very  little  of  this  disease  is  to  be  found  in  northern  Ohio,,  yet 
is  general  in  the  southern  portion  of  the  state.   (Thomas) 

Illinois;   Occurring  throughout  the  state,  and  causing  serious  losses  in 
some  instances.  Our  most  corcrr.on  and  most  destructive  potato  distase. 
(Tehon) 

^dchigan:   Exceptionally  prevalent,  beginning  in  the  early  part  of  Septem- 
ber and  causing  shortening  of  crop.   Sprayed  fields,  unless  spraying 
continued  late  in  September,  showed  blight.   Loss  less  than  1921. 
(Eot.  Exp.  Sta.  Kich.  Agr.  Coll.,  October  I5) 

^(innesota:   Heavy  infections  reported  from  the  northern  part  of  the  state 
and  the  Red  River  Valley.   (Section  of  Plant  Pathology) 

North  Dakota;   Distinct  target  board  lesions  have  been  found  in  several 
fields  this  year,  and  I  tliink  it  is  cafe  to  say  that  the  disease  is 
much  more  common  than  in  previous  ytars.   Spraying  with  Bordeaux 
has  not  been  commonly  practiced.   (V'eniger) 

Utah:   Early  blight  is  becoming  a  rather  serious  factor  in  certain  areas 

in  the  state.   In  Cache  County  a  number  of  fields  shov/ed  this  in  such 
a  severe  form  that  plants  were  killed  three  weeks  earlier  than  death 
normally  occurs-   (Richards) 

Oregon;  Mot  reported  even  from,  the  Coast  section  this  year.   If  present 
(as  probable)  is  negligible  in  the  state.   (Barss) 

Table  8.   Percentage  loss  from,  and  geographic  range  of,  early  blight  as 
reported  to  the  Pliant  Disease  Survey,  1^22 . 


Prevalence   : 

State     : 

compared  with  : 

Percentage  loss  . 

Geographic  range 

Last  : 

Average ■ 

Year  , 

Year  : 

Maine          : 

,^ 

.    : 

:  Present 

New  Hampshire   ': 

- 

I'ore   ; 

Southern  half  of  state 

Vermont 

- 

More 

2-5 

General 

Massachusetts 

- 

Less 

:       t 

«t 

Connecticut     ; 

Mor  e 

More 

2 

New  York 

Same 

;  Sam.e   ; 

t 

II 

Pornsylvan^  a 

: 

- 

1 

New  Jersey 

Less 

:  Less 

t 

0 

Delaware 

f'ore 

:  Same 

1.5 

H 

I  Maryland 

Sam^e 

:  Sam.e 

•5- 

.  Eastern  part  of  state 

Virginia 

;    - 

: 

:       1 

West  Virginia 

• 

: 

:        t 

;  General 

POTATO  -   Lax'ly  blight 
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:      Prev! 

3.1ence 

:    coi.TOared  v;ith 

:   Percentage  loss 

state 

:    Last 

: Average 

;        Geographic   range 

:   Ytar 

:      Year 

Kentucky 

:    Lt^ss 

:    Less 

15    (fall  crop) 

South  Carolina 

- 

: 

Unimportant 

General 

Georgia 

.   More 

;            - 

:            1 

:        " 

Mississippi 

Less 

:    Less 

1 

II 

Louisiana                : 

- 

- 

t 

Texas 

-      - 

- 

Unimportant 

Arkansas 

- 

- 

0 

Ohio 

- 

- 

Slight 

General   in  southern   section 

Indiana 

- 

- 

Not  serious 

Illinois 

Same 

S£ane      : 

1 

Iv'Ii  chi  gan 

More    . 

Less 

V-isconsin                : 

Less 

Less 

t 

General 

Minnesota                 : 

More    ' 

Same      : 

Not  serious 

lov/a 

Unimpor  tant 

North   Dakota          : 

More    . 

Here      : 

•5 

Eastern  half  of   state 

South  Dakota 

t                         : 

Kansas 

•5                      : 

Colorado                   : 

: 

Same      : 

Arizona                     : 

: 

: 

Common                ; 

Utah                            : 

: 

; 

•5                ' 

Idaho                         : 

Same    : 

: 

t                         : 

Oregon 

; 

; 

Present 

Washington              : 

—       ; 

**             ! 

0                          : 

Table  9-   Dates  of  earliest  recorded  appearance  of  early  blight,  1322 


Date 

Place                            : 

:    Date 

:                    Place 

l!ay   1 

John's   Island,    South  Carolina: 

••July  9 

:    Ipswich,    South  Dakota 

May    (last  of)- 

Kansas                                                     : 

:July  21 

Nevf  Castle  County,    Delaware 

May  7 

Holmes  Countj'.    Mississippi        : 

:July  22 

V/ebster,    North   Dakota 

June  8 

.St.    Clair  County,    I'ichigan        : 

:  July 

St.   Johnsburg,    Vermont 

June   10 

Salem  County,    Nevj  Jersey            : 

:  July 

Nassau  Ocunty,    Nev/  York 

July   1                 : 

Derry,    Nev  Hampshire                      : 

:Aug.    1    , 

Starks,   V.'isconsin 

July  5 

; Isanti  County,   l\:innesota            : 

:Sept.   1; 

Kentucky 

July  7 

Hilford,   Connecticut                    : 

Comments  on  susceptibility  of  varietites : 

Connecticut;  Most  on  early  varieties. 

Kentucky:   The  early  planted  Gobblers  suffered  vrorst.  ^^   strain  of  Cobbler, 
grown  by  Jacob  Xlingenfuss,  Jeffersontown  later  in  maturing  and  a 
decidedly  heavier  yielder  than  tlie  majority  of  Cobbler  strains  in 
Jefferson  County,  takes  the  blight  so  late  as  tc  almost  justify  its 
reputation  as  being  "blight  proof."   (j.  S.  Gardner) 


V/j  scons  in;   Scattering  infection  in  many  fields  of  Green  I'oun^ain  and 
Earlj)"  C2iio.  None  seen  on  Aural  Nev/  Yorker.   (Vaughan) 
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Minnesota:   In  two  neighboring  fields  very  heavy  infection  v;as  ob3t,rv©d 
or.  Bliss  Triumphs  but  very  little  on  Ohios. 

Control  measures: 

Nev/  York;   Early  blight  is  harder  to  control  either  by  spraying  or  dusting 
than  late  bli.f.ht.   (Chupp) 

Long  Island.   Quite  prevalent  and  very  little  control  from  spraying. 
^kn  becoming  convinced  that  our  ordinary  potato  spray  procedure  is . 
ineffectual  againc-t  the  disease.   (E,  E.  Clayton) 

Her.'  Jersey;   Early  blight  was  abundant  on  the  late  crop  planted  for  seed. 

A  spray  tiist  v;as  conducted  at  Elmer  v/here  a  comparison  v.-as  made  of 
home  made  Bordeaux  mixture  prepared  v/ith  stone  lime  and  v/i  th 
h3-drated  lime,  also  v/ith  and  without  a  casein  spreader.   An  examina- 
tion of  the  plots  on  Get.  l8  shov:ed  dead  leaves  to  be  present  on  the 
various  plcts  as  follows:   Jaecic  ^S^^',  hydrated  lime  5'''»  Ctcne  lime  0, 
&Lone  lime  and  spreader  0.   On  the  last  two  treatments  no  early  blight 
was  found,  tliere  was  considerable  on  tlie  plots  sprayed  with  the 
h3'-drated  lime  Bordeaiox,  and  the  check  plots  were  heavily  infected. 
The  yield  of  the  various  plots  follow;   Check  1^0.6,  hydrated  lim.e 
13^.2,  Stone  lime  1G7.I,  Stone  lime  and  spreader  1G4.8.  The  small 
differences  in  yield  may  be  accounted  for  on  the  ground  that  the 
season  was  very  dr^r  and  the  crop  was  killed  by  frost  early  in  its 
development.   (W.  H-  I'artin) 

Kentucky;   Spraying  potatoes  (fall  crop)  with  5~3"5^  either  with  traction 
or  engine  povj-er  has  resulted  in  about  S^/^^  increase  in  yield  in 
several  cases.  This  is  probably  due  nearly  entirely  to  control  of 
early  blight  late  in  the  fall  v/hile  tutors  are  m.aking  most  rapid 
growth.   (Valleau  :■  Gardner) 

Four  applications  were  made  of  Bordeaux  calcium  arsenate  dust 
on  four  acres  of  fall  potatoes  at  a  cost  of  ^fl2   per  cwt.  of  dust. 
The  four  acres  dusted  averaged  30  bushels  per  acre  more  than  undus- 
ted  vvhich  was  about  I35  bushels  per  acre.   (Gardner) 

Kansas;   Control  by  spraying  and  dusting  gave  anconciuslve  data.   (,R.  P. 
■*.liite) 


Arizona:   Bordeaux  spray  excellent  where  three  ap"olicationE  were  made. 


Eusarium.  vdlt  caused  "oy   pusarium  oxvs'oorusi  Schleoht. 

Fusari.um  wilt  evidently  is  present  in  nearly  every  state  where  potatoes 
are  grov/n  corameroially,  although  none  of  tiie  collaborators  report,  heavy  losses. 
In  none  of  the  states  was  the  disease  general,  the  Eusariuni  being  limited  to 
certain  areas. 

Tahle  10.   Losses  due  to  Putarium  v:ilt,  according  to  collaborators,  1922 

State 


State 


'''%  loss:: 


State    .       -fTloss 


Massachusetts : Trace    : : South  Carolina: Trace 
IJew  York  :   1.5      ::  Kentucky  :      1 


Indi  ana 


loj^E_: 

5      : 


»  E 


State 


Icvia. 
-E   Dak. 


/b   loss 


6 

2 


PCx.T.TO  -  FXLsariur:  v/:.lt 
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State 

%  lor-s: 

state 

S  loss- 

:      State 

\%  loss. 

:      State        :%  loss 

Penns3^1vania 
I'.aryland 

p 

J 

•5 

Mississippi 
Toxas              ; 

Arkansas 

'        1      : 

1      : 
t      : 

:-.<'iSGonsin. 

: Minnesota 

0          : 

:Uta]i              :     3.5 
:  Idaiio            :      1 

:\7ashinj/con:      t 

Other  states  from  -vvhich  the  disease  was  reported  are  New  Jersey,  Florida, 
richigan,  Missouri,  South  Dakota,  Kansas.  Montana  aiid  Colorado. 

Both  the  seed  tubers  and  the  soil  are  sources  of  infection  for  the  neiT 
crop.   According  to  the  reports  given  belov'  the  organism  is  very  commonly  present 
in  the  soil: 

Missouri:   That  infection  is  mostly  soil-borne  is  indicated  by  the  fact 
that  most  of  this  disease  occurred  v/here  potatoes  had  been  grown 
2  to  15  years  previously.   (Maneval) 

Kansas;   Kansas  potaxo  soils  are  apparently  heavily  infested  witli  this 
organism,  for  Kansas  potatoes,  if  stored,  show  high  peroents  (60% 
approx.)  of  internal  vascular  brovming,  from  \:hich  P.  oxysporum 
can  readily  be  isolat-ed.   Mo  cate  of  wilt  in  the  fields  has  been 
noticed,  hov;ever,  due  probably  to  some  coolo^ic  factor.   (R.  P. 
■■'hite) 

Very  little  is  reported  regarding  the  ecological  influences  upon  the 
severity  of  the  disease.  It  is  generally  considered  that  high  temperatures 
determine  in  a  great  measure  t]"ie  amount  of  injury  produced.  The  following 
reports  uphold  this  statement: 

Hew  York:   Occurs  v/herever  potatoes  are  grown,  but  most  serious  in  Hudson 
Valley.   Soil  infestation  and  warmth  of  the  \/eather  are  more  iroor- 
tant  than  the  fact  that  the  Sced  is  infected.   (Chupp) 


pe_nnsylvc.nia;   Eastern  part  of  state, 
follev/ing  Rhizoctonia.   (Mixon) 


Worse  on  limestone  : oils  and 


Michigan:  Common  in  nortl^.ern  part  of  state;  whole  fields  dying  early. 
Eclieved  to  be  correlated  'vith  high  poil  'cemperatures .  (Bot.  Exp 
Sta.,  iv'ich.  Agr.  Coll.) 

The  following  quotation  by  I-iies  V;anda  V/eniger  (l)  of  j'orth  Eakota,  is 
interesting: 

"During  the  past  t^iree  y-^ars  cultural  studies  of  stem- 
end  discolored  tubers  from  nearly  every  potato  grov/ing 
section  of  the  state  have  been  made  with  a  view  of  determin- 
ing the  cause  and  nature  of  vascular  discolorations.   The 
tubers  studied  were  mostly  o'l   the  Lr:  ly  Ohio  variety,  all 
showing  a  distinct  browning  of  the  vascular  tissues  when  cut 
across  about  one-foui^th  to  ohree-eighths  of  an  inch  from  the 
point  of  rhizome  attachment.  Cultui^es  \--otc   made  from  tissue 
taken  at  an  average  depth  of  one-half  inch  from  the  point  of 
attacliment  and  at  least  three  made  from  each  tuber.   ;\isariura 
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wilt  v/as  found  associated  with  less  than  one -half  of  the 
discolorations,  and  v/as  not  as  is  popular  belief,  the  sole 
cauce  of  discolorations.  Man3'-  tubers,  although  shov/ing  a 
distinct  troi-vning,  ga\'e  no  growth  of  any  parasitic  organism, 
while  others  shov;ing  little  browning  gave  the  Fusarium  wilt 
fungus.   In  a  large  percentage  of  tubers  the  blackleg 
bacillus  was  found,  v/hile  in  sorce  both  blackleg  and  vdlt 
were  present.   These  discolorations,  v.'hether  j^ielding  growths 
of  Fusarium  wilt,  of  blackleg,  of  both  wilt  and  blackleg,  or 
of  no  organism,  were  not  distinguishable  either  in  color  or 
extent." 


State: 


Table  11. 
in  1922. 


Dates  of  earliest  appearance  of  Fusarium  v;ilt  in  the  United 


Date 


Place 


May  1  :  John's  Island,    South  Ca.rolinc 

May    £  :  Gulf port,   Mississippi 

JxAne   G  :  Carroll  County,    Ohio 

June   19  :  MiSEouri  Oity,   Missouri 

J\ine  20  ;  Hightstown,    New  Jerseym 


Date 


July  7 
July  J/}. 
July  20 
July 


Place 


Floyd  Co'onty,  Indiana 
Sullivan  County,  New  York 
Eeclcer  County,  Minnesota 
Brookings,  South  Dakota 


Varietal  Susceptibility 

Although  no  variety  of  potatoes  has  been  found  immune,  or  even  distinctly 
resistant  to  Fusarium  wilt,  there  are  certain  occasions  v;hen  one  variety  vvlll 
show  less  disease  than  another  variety  planted  under  similar  conditions.  Follow- 
ing are  two  reports  concerning  this: 

Kentucky ;   Soir.e  strains  of  Cobbler  shovr  as  much  as  '^%   of  Fusarium  wilt. 
Generally  less  than  1%   in  selected  stocks.   (J-  S.  Gardner) 

Georgia:   This  disease  has  been  reported  from  nuny  counties  and  seems  to 
be  especially  prevalent  on  the  Red  Bliss  end   Early  Rose  potato.   The 
Irish  Cobbler  seeus  to  be  the  most  resistant  variety.  (J.H.  Miller) 

Control  Iv'easures 

According  to  Miss  Wanda  Weniger,  in  North  Dakota  best  control  was  obtained 
by  selection  of  seed  tubers,  cutting  the  stem  ends. 
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Soil  remains  vtr3'-  infective  after   throe  monthc  and   six  months. 
After  n„ne  nontlis  attack  is  very  much  lesr:. 

Botany  and  Plant  ?atiiolog>'.      Fusarium  v/ilt  of  potato.     Fa.    Sta.   Bui.    I7O: 
15-20 .     r^?2 . 

'Studies  of   vdlt  of  potatoes  have   r-hov;n  that  three 
species,    l\igariurn  oxysporum,    F.    eu.:.artii,    and   VertJcillium  r.p., 
are  involved  in  the  v/ilt  problem,    and  that  most  of   the    infec- 
tion comes  from  thu   -oil.-'      (Abet.   L.b.R.   Cct.   1922) 

Y.'art  caused  by    Cynohytriurn  endcbictioujn    (Schilb.)   Percival 

Very  little  ^.d'^i  tion^'\l   ir.forrr.a'cion  rugardin?   the   rpread  of  v/art  has  been 
obtained.      The   disea-e  has  been  surveyed  so   clorely   that  fe'./,    if  any,    evident 
infected   areas  remain  unlmo'/n.      For  the  detailed  report  of  the   geographic   distri- 
bution of  this   disease,    the  reader   is   referred  to  the  Plant  Disease   Survey 
Bulletin  Supplement  lo:    I9O-I93 .    I92I   and   Supplement  22:    279-284.    1922.      In 
addition  to   the   infested  areas  mentioned  previously  may  be    included  the  locali- 
ties  given  in  a  report  from  l.Iaryland; 

"7art  v;as  found  in   six  new  gardens,    five  of  v^hich  v/ere 
located  at  Lord  and  one  at  Lckhart  I-'ines .     No  cases   found 
•outside   of   quarantined  areas.''      (Temple  £■  Jehle,    Sept.    l) 
{tec  ri.    Dis.   Bui.   o:    09.      nug.    15,    1922  for  map  of  quaran- 
tined areas . ) 


quotation 


The  danger  of  having  th^  fungus  spread  is  v/tll  express  in  the  following 
(from  U.  S.  Dept.  Official  Record  1   :  3.   July  12,  I922): 

"Studies  of  this  problem,  which  have  teen  carried  on  for 
tv.'o  years  and  are  now  nearing  completion,  indicate  that  the 
fungus  causing  v/art  disease  is  so  closely  adapted  a  parasite 
that  the  environment  v/hich  most  favors  its  host  is  best  for 
its  ov/n  development  also. 

"A  comparison  of  v/eather  records  for  the  eastern 
Pennsylvania  infested  are",  v/ith  those  of  the  principal  potato 
sections  of  the  United  States  shov/s  tl.at  in  respect  to  rain- 
fall and  temperature  conditions  dui'ing,  the  grov/ing  Season 
for  late  potatoes  the  warL-infested  areas  are  in  no  v/ay  unique; 
nor  are  potatoes  successfully  grcv/n  in  any  region  vhere  the 
climate  ordinarily  is  v/armer  and  drier  than  v/as  the  s<.-.son  of 
1921  in  eastern  pennsylvcjiia,  where  v/art  developed  only 
slightly  less  severely  tlian  usual. 

"It  seems  lihely  that  v/art  disease  might  gain  a  foothold 
even  in  our  early  potato  districts." 
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Leaf  roll  or  mosaic  does  not  affect  imr.unity  to  v/art  disease. 

Stem  rot  and  scurf  caused  by  Gorticium  vagum  DC. 

No  disease  is  reported  more  often  than  Rhizoctonia,  and  in  a  large  number 
of  cases  it  is  considered  one  of  the  serious  troubles  of  potatoes.   Space  can 
be  given  only  to  a  few  of  the  typical  reports  regarding  the  injury  and  distribu- 
tion of  the  disease. 

Virginia:   Pihizoctonia  caused  considerable  trouble  en  the  higher  lands. 
This  disease  affected  the  germination  and  thereby  reduced  the  yield 
of  the  crop.   (T.  C.  Johns.on,  July  24) 

Kentuclcy ;  Pall  crop  starting  in  hot  v/eather  net  affected.  The  fact  that 
the  scurf  is  not  found  on  Kentucky  grovn  tubers  most  years  indicates 
that  infection  in  the  spring  crop  probably  comes  from  soil.  (Valleau 
i-   Gardner) 

North  Dakota:   Very  abundant  this  year,  being  found  in  fields  from  un- 
treated seed,  improperly  treated  seed,  and  also  from  infected  soil. 
The  percentage  of  infected  vines  in  fields  is  from  ^-30.   Tnere  is 
much  evidence  of  dying  off  of  sprouts  while  still  underground.   Dry 
steu  rot  and  little  potato  have  been  abundantly  observed.   O'Veniger) 


20 


POTATO  -  intern  rot  and   scurf 


gouth  Dakota;      Seems  to  be  very  prevalent;   raostly  late  infection  with 
some   early   deep  pitted  damage.      (Lvans) 

Kansas;      Everyv/here  potato   is   grov/n.     Most  important  disease.      (White) 

IJebra'ska ;    .  H^avy   infection  early  in  season  causing  considerable  killing 
oC  Siirouts.     -One   field  100  acres,    75^^  infected  when  plants  3"  high. 


./^    ^ 


1  v 


.V 


Numbers  -  pvi*cuntag.t.   ? 
©       -  very . slight 

-  slifht 
V  -  mcdiuin 
"♦■      -  severe 

-  spring  crop 


3  ■     '•:>^^ ....... 


^ — — V'l— , 


>  '.  8' 


5  r 


"*--■•*,,,>,.    > 


t  -  ^7 


y  / 


>^ 


1  V 


'    ^Z^??f^--"-' 


"<r. 


1922 , 


Pig-.  2".  Severity  of,  and  estimated  percentage  losses  from  Rhizoctonia, 


The  amount  of  rainfall  and  the  type  of  soil  have  an  effect  upon  the 
seriousness  of  the  disease,  according  to  the  reports  frora  New  Hampshire  and 
Minnesota.   The  report  from  the  latter  state  is  of  special  interest  since 
V/Ollenweber  (Der  kartoffelschorf .   Arbeiten  des  Forschungsinstitutes  fiir 
Kartoffelbau  2:  1-102.1920.  See  35.)  argues  that  the  funpus  in  soil  rich  with 
humus  lives  on  the  dead  vegetable  matter  instead  of  on  tine  potato  plant.  He 
states  further  that  Rhizoctonia  thrives  best  in  acid  soils,  and  can  be  held 
partly  in  check  by  the  addition  of  lime  to  ttie  soil. 


Mevf  Hampshire;  Poor  stand  in  heavy  soils  due  in  part  to  attacks  by  black 
scurf.  V'e  had  long  continued  and  very  wet  weather  following 
planting.   (Butler) 


Kinnesota;   General  throughout  the  state,  especially  heavy  on  peat  soil. 
(Section  of  Plant  pathology) 

Table  12.   Dates  of  earliest  appearance  of  ly^izoctonia  in  the  United 
States  in  I922. 


Date 


March  29 

April 
May  1 


Place 


Pottav.'atomie ,  Kansas 

Louisiana 

John ' ?  Island ,  South 


Carolina 


Date 


Place 


May      :  Nassau  County,  New  York 
June  3   '    Hennepin  County,  luinnesota 
June  12   :  Champaign  County,  Ohio 
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Date 


Fl3xe 


Date 


Place 


June  Id 
June  23 
June 
July  1 


Misrouri 

Jefferson  County,  Illinois 

South  Lte-kota 

Kir.;-:ston,  New  Hampshire 


July  11 
July  20 

September 


Wisconsin 

Milford,  Connecticut 

Mev/  Castle  County,  Dela. 


In  oast  seasons,  different  varieties  have  been  named  ac  being  more  sus- 
ceptibile  or  more  resistant  to  Rhizoctonia  than  others.   In  the  reports  of  the 
present  year  nothing  is  said  regarding  varietal  susceptibility.   Seemingly  no 
varieties  are  sufficiently  resistant  to  attract  special  attention. 

Control 


The  reports  are  unanimous  in  their  statement  that  seed  treatment  v;as 
successful  in  the  control  of  Rhizoctonia  solani.  There  is  a  variation,  however, 
in  the  methods  v/hich  are  applied.   The  cold  corrooive  sublimate  solution  is  the 
most  general  disinfectant  used.   Hot  formaldehyde  appeals  to  those  who  have 
large  quantities  of  tubers  to  treat.  With  the  formaldehyde  it  is  necessary  to 
cover  the  tubers  after  dipping  and  this  means  that  the  potatoes  must  be  handled 
twice.   In  order  to  avoid  the  double  handling  some  experimental  v;ork  has  been 
done  v/itli  hot  corrosive  sublimate,  which  hae  other  advantages. 

New  York:   Treati.ient  v/ith  hot  corrosive  sublimate  gave  excellent  results . 
(Chupp) 

Hew  Jersey:   Seed  disinfection  with  hot  formaldehyde  and  cold  corrosive 
sublimate  gave  very  good  control  of  Rhizoctonia.   (V'.  H.  Martin) 

Ohio;   Reports  which  come  to  us  regarding  this  disease  sIjov^  that  only 
fields  where  seed  treatment  was  not  employed  are  causing  any 
concern.   (Thomas) 

VJisconsin:   HgCl^  treated  seed  showed  little  RJiizoctonia.  Very  success- 
ful this  year.   (Vaughan) 

Hortli  Dakota;  Best  results  in  control  by  selection,  treatment  v/ith 
corrosive  sublimate,  and  rotation.   ('.Veniger) 

Kansas:   Seed  treatment  on  3000  acres  reduced  loss.  Average  increase  due 

to  treatment  by  sublimate  method  for  this  and  other  disease  /\0   bu. 
per  acre.   (E.  A.  Stokdyk) 

Arizona:   Mercui^ic  chloride  used  in  Santa  Cruz  Valley  and  in  Northern 
Arizona,  v;ith  good  results.   (j.  G-  Brown) 

Idaho;   In  order  to  thoroughly  test  out  the  hot  formaldehyde  method  of 
potato  seed  treatment,  a  series  of  treatments  v/ere  conducted  in 
the  laboratory.   The  follovdng  table  gives  the  methods  of  treat- 
ment and  results  that  v/ere  obtained  in  the  field. 
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Table  1^.   Comparison  of  the  efficiency  of  hot  formaldehyde  and  corrosive 
sublimate  in  controlling  Rhiaoctonia  in  Idaho,  I922. 


Treatment 

:   .    P^izoctonia 

Clean 

:Per  cent 

:  L'larke  table 

.  Culls 

:  Marketable 

: Culls 

rRhizoctonia 

1. 

Check 

:    Lbs. 
:    235 

.  Lbs. 
:  23 

Lbs. 
G4 

;  Lb  s . 

=  7-5 

'■•      78.3 

2. 

Formaldehyde 

50°  C,  3  min.  sprinkled 

and  covered  48  hours 

:     63 

3   : 

322 

=24 

:   16.01 

3. 

Pornaldehyde 

50^  C,  2  niin.  spr 5.nkled 

and  covered  4S  hours 

;     50 

;  7.25 

'.          312.25 

=32 

14.25 

4, 

Mercuric  Chloride 

21 

:    2.75 

:    409.25 

^36 

:   5.06 

5. 

Mercuric  Chloride  sprink- 
led and  covered  48  hours 

67.25 

0 

I 

300 

'28 

:   18.45 

6. 

Formaldehyde 
50 '^  C,  2  min. 

146 

16    • 

217.75 

33.75 

39.17 

7- 

Formaldehyde 

50°  0.,  2  rrdn.  sprinkled   • 

58    : 

2.75; 

344 

33.75: 

13.85 

8. 

Check                   ; 

278.25  . 

23.5 ; 

41.5    : 

1G.5 

77.34 

Average  .yield  of  all  treated  plots  384.83  lbs. 
Average  yield  of  tv;o  check  plots   3^9    lbs. 


The  discrepancy  betv/een  treatments  five  and  sir  is  unaccoujnted  for,  as 
results  of  the  previous  season's  work  in  the  field  showed  that  sprinkling 
the  tubers  previous  to  treatment  increased  the  efficiency  of  tlie  corro- 
sive sublimate.   This  was  also  the  case  in  the  laboratory.   (C.  ^'' . 
Kungerford) 

Oregon:   General  throughout  the  state  and  serious  but  the  more  general 

adoption  of  corrosive  sublimate  for  potato  seed  treatment  is  bringing  about 
some  redv.ction  in  the  amount  of  damage  done  from  j^ear  to  year.   (Barss) 

In  Canada  the  results  of  seed  treatment  were  not  so  encouraging  as  in 
the  United  States,  according  to  Bisby,  Higham,  and  Groh  (l) . 

"It  will  be  seen  from  the  following  table  that  seed  treat- 
ment had  practically  no  influence  on  the  amount  of  black  scurf 
present;  the  limiting  factor  v/as  the  date  of  digging,  as  shovm 
by  the  follov/ing  list: 

Dug       %  black  scurf    : :   Dug 
August  20       7.5  ::  Sept.  6-7 

'■  26      54.0  ::    «  ■  8-9 

30-31   58.3  ::  Oct.   13 

Sept.  1-2      70.8  :: 


%  black  scurf 

^3F:5 

94.4 
93.5 
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1.    Eisty,  G-.  R.,  J.  l\    Kigham,  and  K.  Oroh.  potato  seed  treatment  tests 
:.n  r.anitolDa.   £oient,ific  Agr .  3:  219-221.   I923 . 

(Hot  cited) 

Sur..rriary  of  i^ectnt  advances  in  the  investigation  of  parasitic  diseases  of 
the  potato.   Potato  Assoc-  J\ir.er.  Boston  iieeting.   1922. 

•Rhizoctonia  has  been  shown  to  "be  a  cool  weather 
parasite,  causing  severe  damage  to  sv?routs  do^m  to  the 
lover  temperature  limit  at  v/hich  potatoes  v/ill  grov/. 

The  injury  to  sprouts,  v/hich  is  the  most  destructive 
form  of  this  disease,  does  not  occiir  at  temperatures 
v/hich  are  most  favorable  for  rapid  sprouting.  This 
same   fungus  has  been  shown  to  be  capable  of  producing 
a  stem-end  rot  of  elongated  tubers  which  is  jelly- 
like in  the  field  and  dry  in  storage." 
Anon.  Treating  seed  potatoes.  Potato  Magazine  4' :  10-   1922. 
Kowitt,  J.  E.   Experiments  in  the  control  of  Rhizoctonia  or  black  scurf 
of  potatoes.   Sci.  Agr.  1:  256.   I92I. 

"Treatment  vdth  solution  of  bichloride  I-5OO  for 
2  hours  gave  perfect  control;  1-1000  for  same  length 
of  time  reduced  disfigured  tubers  to  14%-" 
Raeder,  J.  l.{.   and  Ghas .  \'I .   Hungerford.   The  effect  of  presprinkling  with 
water  upon  the  efficiency  of  certain  potato  seed  treatments  for 
the  control  of  Rhizoctonia.   (Abstract)  Phytopath .  12:  447-448. 
Sept.  1922. 

"Preliminary  laboratory  tests  conducted  at  the  Idaho 
Experiment  Station  have  shown  that  the  efficiency  of  both 
the  corrosive  and  hot  foi-maldehyde  treatments  for  seed 
potatoes  is  greatly  increased  by  first  sprinkling  the 
potatoes  with  water  and  covering  for  either  24  or  4^  hours." 
Richards,  B.  L.  Corticium  va.pxm   as  a  factor  in  potato  production. 
(Abstract)   Phytopath.  12:  444.   Sept.  I922. 

"Several  -strains  of  Corticium  vagum  v;ere  found  to  produce 
severe  and  characteristic  cankers  on  all  underground  parts 
of  the  potato.  All  strains,  though  able  to  infect  mature 
stems  either  v/ith  or  without  wounding,  were  found  to 
attack  the  plant  most  vigorously  in  its  earlier  stages  of 
development.   Growing  points  of  the  young  shoots  and  of  the 
stolons  proved  especially  succeptiole  to  attack." 

_^ Pathogenicity  of  Corticixtr^.  vag^tfn  on  the  potato  as 

affected  by  soil  temperature.   Jour.  Agr.  Res.  21:  459-482,  pi. 
88-93  •  1921 . 

"There  is  no  critical  temperature  for  the  pathoge- 
nicity of  Rhizoctonia,  as  marked  injury  to  sprouts  occ\irred 
from  18°  C.  down  to  12".  Above  21"^  this  form  of  injury 
is  slight  and  above  24°  it  disappears.  Sprouting  of  tubers 
is  most  rapid  about  24**;  injury  to  sprouts  by  Rhizoctonia 
is  in  part  dependent  on  cool  temperature  and  slow  growth 
rate  during  sprouting." 
Shapovalov,  Michael.   Rhizoctonia  solani  as  a  potato- tuber  rot  fungus. 
Phytopath.  12:  334-33 b.  July  I922.   (August) 


24 


POTATO  -  Scab 
Common  scab  caused  by  Actinomyces  scabies  (Thax.)  Giissov/ 


Conunon  scab,  being  caused  by  a  soil  organism  is,  as  one  would  suppose, 
v;idespread  and  in  many  cases  destructive.   There  was,  however,  no  uniformity  in 
the  reports  regarding  it.  The  date  of  earliest  appearance  varied  from  May  to 
the  last  of  September;  its  prevalence  compared  with  last  year  was  much  less  in 
some  states  and  much  more  in  others,  and  the  losses  in  individual  cases  ranged 
from  nothing  to  one  hundred  percent. 

Table  14-  Comparative  prevalence  of  scab  and  losses  incurred  in  1922, 


Prevalence 

:  Preva!] 

.enoe 

State 

comoared  with. 

%   loss: 

:    State 

:  compared  v;itli 

:  %   loss 

•Last 

: Average 

:  Last 

: Average 

.Year  • 

.  Year   - 

:  Year 

.  Year 

Vermont 

Less 

•  Less 

1-3   : 

:  Arkansas 

!  Less 

:  Same 

:    1 

Massachusetts 

Same  - 

- 

:  Ohio 

Same 

.  Same 

Connecticut 

Same 

- 

:  Indiana 

;      - 

:  Same 

New  York 

'  Same 

• 

3 

:  Illinois 

:  Same 

;  Same 

t 

New  Jersey 

Less 

:  Same 

5 

:  Wisconsin 

•  Less 

;  Same 

5 

Delaware 

Same 

.  Sar:ie 

•   .5   : 

:  Minnesota   ; 

Same 

Same  . 

0,5 

Maryland 

:lvIore 

;  Mor  e 

3 

:  lov/a 

- 

:  Less 

Virginia 

I.  lore 

: 

:  Nor  til  Dakota 

w 

•  Common 

V/est  Virginia 

; Unimportant 

t    : 

:  South  Dakota 

: 

•  r.ore 

5-10 

Kentucky 

:Kore  :  More 

:  ~   : 

:  Kansas      ; 

Same 

'.  Same 

2 

South  Carolina 

•Unimportant 

1   •  : 

:  Idaho 

~ 

Same  , 

1 

Georgia 

; 

:  Sarae 

:  Colorado 

.Present' 

- 

Mississippi 

; 

:  Less 

:  Arizona 

Present 

2 

Texas 

J   ^ 

;  *   "• 

1    : 

Mississippi;   Scab  does  net  appear  to  be  so  widespread  as  in  former  years, 
and  although  but  fev;  gro'.vers  treat  seed  potatoes  for  scab,  the  less 
frequent  occurrence  of  the  disease  is  partly  attributed  to  the  use 
of  good  seed  in  many  parts  of  the  state.   Scattering  reports  have 
been  received  as  to  the  disease  being  present,  but  damage  is  very 
slight.   (Ileal) 

Indiana;  Much  scil  infestation.  Believe  "russet  scab"  result  of  common 

scab  infection  (on  Rurals) .   Evidence  that  organism  persists  six 

to  seven  years  in  soil  obtained  in  rloyd  and  Allen  Counties. 
(Gardner) 

Minnesota;   Very  heavy  infection  reported  from  Koochiching  and  iinoka 

Counties.   Light  infection  from  Eeltrami.  None  in  Red  ?dver  Valley. 
(Section  of  Plant  Patliology) 

North  Dakota:   General.  Especially  pronounced  on  heavy  e.oils  of  Red 
River  Valley.   (V'eniger) 

Kansas;  Not  cf  much  importance  unless  tubtrs  are  harvested  late.  (Stokdyk) 

There  is  a  general  opinion  that  Oreen  Mountain,  and  Cobblers  are  more 
susceptible  tlian  other  varieties  such  as  the  .\merican  Giant  and  the  Rural  Russets. 
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(The  American  Giants  in  Now  York  are  usually  resistant,  but  occasionally  are 
badly  scabbed,  Uo  cause  has  been  assigned  for  the   unexpected  susceptibility  - 
Chupp . ) 

"Certain  Geiirian  varieties  are  reported  to  possess  so  high  a 
dccrcii   of  scab  resistance  that  they  may  safely  be  grovvn  in  neutral 
or  alkaline  soils."   (Summary.  Potato  Association  of  America. 
Boston  Meeting,  1922) 

Wisconsin:  Higher  on  Green  Mountain  and  early  varieties.   (Vaufhan) 

New  Jersey;  American  Giant  variety  less  susceptible  to  scab  than  Irish 
Cobbler  or  Green  Mountain.   (W.  H-  Martin) 

Control 

In  addition  to  the  lack  of  uniformity  in  nearly  every  other  part  of  the 
reports,  the  sections  dealing,  with  control  were  fully  as  conspicuous  in  their 
disa£;reement.   Sulfur  was  used  in  a  n^omber  of  states  with  variable  results.   It 
must  be  borne  in  mind,  however,  that  each  demonstration  differed  from  the  others 
in  type  of  soil,  amount  of  rainfall,  temperature,  length  of  rotation,  and  other 
factors  which  possibly  would  alter  conclusions. 

"The  relation  between  soil  reaction  and  development  of  common 
scab  has  been  found  to  hold  for  a  number  of  localities  and  con- 
ditions and  control  of  scab  by  rendering;  the  soil  acid  is  becoming; 
a  regular  practice  in  some  potato  sections.  The  use  of  sulfur, 
either  plain  or  inoculated,  is  the  most  general  method  of  increas- 
ing soil  acidity,  but  other  methods,  as  the  use  of  fertilizer  salts, 
either  normally  acid  in  reaction  or  acidulated  with  sulfuric  acid, 
is  being  successfully  tried." 

(Summary  of  recent  advances  in  the  investitsation  of  parasitic 
diseases  of  the  potato.  Potato  Assoc,  .'^er.  Boston  Meeting.  1^22) 

New  York:   (Nassau  County)  One  potato  scab  demonstration,  where  sulphur 
was  used  as  control,  was  completed.  This  demonstration  was  care- 
fully arran^jed  and  exact  data  taken. 
Inoculated  Sulphur  Plot  Special  inoculated 

(Texas  Gulf) 
40.20%  Clean  34-49^^  Clean 

4G.23fc  Salable  3^' -77^^  Salable 

13.57%  Unsalable  28.84%  Unsalable 

Check  Plain  sulphur 

24.42%  Clean  39.93%  Clean 

36.10%  Salable  ^-9.77r^  Salable 

39,48%  Unsalable  23.26%  Unsalable 

In  another  sulphur  test  some  potatoes  were  found  to  be  injured 
by  Sulphur.  This  injury  looks  a  little  like  scurf.   (H.  C  Odell, 
Weekly  News  Letter  New  York  State  Coll.  Agr.,  July  3I) 

New  Jersey;   During  the  past  several  years  tests  have  been  conducted  to 

determine  the  influence  of  various  sources  of  nitrogen  on  the  amount 
of  scab.  The  results  of  2  of  these  tests  follow. 
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Yield  Clean  Salable  Unsalable 

Bushels  Tubers  Tubers  Tubers 
per  A,     %                 %  % 

Check 102 .3  24.6  54.4  20 .9 

Nitrate   of  r.oda I23.2  20.0  62.9  T/.l 

Sulfate  of  /jTiirronia 122-5  42. 0  5O.2  7.8 

1/3  Nitrate  -  2/3  Sulfate   I25.4  46.8  48.4  4.8 

2,/Z  Nitrate  -  I/3  Sulfate  13b. b  31,4  58,1  10, 5 

Check 140.8  15.2  40.8  43.9 

All  Nitrate  of  Soda  299.7  4*^  33-4  ■     ^2.0 

All  Sulfate  of  iu-nmonia.,.  308.b  42.6  3b. 4  20.9 

1/2  Nitrate  -  l/2  Sulfate  34O.5  39.4  33,4  27,2 

1/3  Nitrate  -  2/3  Sulfate  37I.9  29.6  45.8  24.5 

New  Jersey;   Results  from  the  use  of  sulphur  very  encouracin£;.   In  a 
number  of  cases  an  application  of  ^00   lbs,  of  sulphur  on  fields 
which  t^rew  very   scabby  potatoes  in  1921  resulted  in  a  clean  crop 
this  year.   In  fertilizer  tests  where  a  conparison  v/as  made  of 
nitrate  of  soda  and  sulphate  of  ai.irr.onia  as  a  soxirce  of  nitrogen  the 
potatoes  on  the  former  plots  were  scabbed  more  severely  than  on  the 
latter.   (V/.  H.  Martin,' Oct.  28) 

Vir..c;inia;  We  made  a  fev  preliminary  tests  of  the  inoculated  sulphur 
supplied  by  the  Gulf  Sulphur  Company.   In  eome  of  our  early  v/ork 
there  was  evidence  of  partial  control  of  scab  but  where  the   sulphur 
was  used  heavy  there  v^as  also  evidence  of  sulphur  injury,  (T.  G. 
Johnson,  July  24) 

Kentucky ;   One  grower  reports  that  ten  years  at^o  he  could  not  grow  a 

clean  crop  of  potatoes.  Formaldehyde  soak  for  8  years  and  corrosive 
sublimate  last  two  years  have  given  practically  complete  control. 
(Valleau  &  Ge-rdner) 

Treatment  vdth  inoculated  sulfur:   Through  Mr.  J.  S.  Gardner 
2100  lbs.  of  inoculated  sulfur  vvas  used  on  secozid  crop  potatoes 
on  17  1/2-acre  plots  using  150  lbs.  and  3OO  lbs.  per  acre  and  a  few 
1/50  cere  plots  on  v/hich  600  lbs.  were  used.  In  no  case  v;as  there 
any  noticeable  difference  in  the  amount  of  scab  in  plots  treated  with 
150  and  300  lbs.  and  the  checks.  V/here  GoO  lbs.  were  used  there 
v/as  ^ood  control  but  a  reduction  of  about  20%  in  yield.  One  trial 
of  600  lbs.  iwas  on  a  farm  v/hich  was  a  cavalry  barracks  during  the 
war.   Quick  lime  was  added  in  large  amounts  to  the  manure  and  as 
consequence  potatoes  were  too  scabby  to  dig.  Six  hundred  pounds 
per  acre  increased  the  percent  of  marketable  tubers  by  about  ten 
times  with  a  yield  reduction  of  about  20%.  It  was  very  noticeable 
that  in  parts  of  a  hill  where  sulfur  could  not  be  seen  at  digging 
time  no  control  was  obtained,  \m;le  wherever  sulfur  was  evident 
good  control  resulted, 

jlnother  trial  of  4OO  lbs.  gave  no  contrul,  while  600  lbs.  gave 
control  but  appreciably  reduced  the  yield. 

In  another  case  3^0  lbs.  of  uninoculated  sulfur  put  on  first 
crop  gave  no  control  in  cither  the  first  or  second  crop. 

In  all  cases  sulfur  v/as  put  on  with  a  grain  drill  about  tv/o 
v/eeks  before  planting. 
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300  lbs.  of  uninoculated  superfine  sulfur  was  tried  in  two 
cases.   It  gave  no  different  results  from  inoculated  sulfur. 

In  one  case  where  I50  lbs,  and  3OO  lbs.  per  acre  inoculated 
sulfur  was  put  on  two  weeks  before  fall  crop  was  planted  the 
potatoes  v/ere  so  scabby  that  none  were  dug.  (Gardner) 

Treating  seed  potatoes  at  digging  time:  Because  of  the  diffi- 
culty of  dr^'ing  treated  seed  potatoes  at  cutting  time  in  the  winter 
tests  were  carried  on  to  determine  the  possibility  of  treating  at 
digging  time  and  drying  and  then  keeping  in  the  usual  manner.   Last 
year   three  men  treated  their  seed  in  the  fall  before  storing  and 
this  year  ten  men  in  Jefferson  County  have  tried  it.   So  far  no 
injury  has  resulted  to  the  tubers  so  treated.  There  is  some  evidence 
tliat  this  metliod  of  treatment  vrill  stop  Fusarium  dry  rot  v.hich  has 
already  become  well  established  on  the  surface  layer  of  the  potatoes. 
At  present  the  rotted  areas  may  be  lifted  out  v/ith  the  point  of  a 
knife  and  the  tissue  immediately  below  seems  healthy.  If  this  is 
the  case  it  may  be  a  factor  in  reducing  soil  infection  as  this 
disease  appears  more  troublesome  this  year  where  the  same  disease 
appeared  last  year.   (Valleau  &.   Gardner) 

Treating  stored  cut  seed  in  the  summer:   One  grower  has  prac- 
ticed treating  out  seed  in  the  summer  before  planting.   If  the  seed 
has  been  cut  sufficiently  long  before  treating  so  that  callous  has 
formed,  no  injury  results.   (Gardner) 
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others.   Potatoes  grown  in  V/isconsin  soil  temperature 
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tion of  tuber  surface  scabbed  be  made  the  criterion. 
Observations  in  the  field  show  that  scab  is  more  prevalent 
in  regions  having  high  gro\<ing  searon  temperatures,  and 
is  greater  in  hot  than  in  cool  summers.  The  mean  soil 
temperature  for  July  and  August  in  the  leading  Wisconsin 
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potato  districts  approximate  the  optimum  for  scab 
dex'elopment  found  in  the  controlled  soil  temperature 
experiments.  The  influence  Of  soil  temperature  upon 
scab  development  seems  to  be  exerted  through  the  effect 
on  tuber  development.   (Abst.  Rept.  Res.  Coram.  Potato 
AsFoc.  Amer.  Boston  meeting.  1922) 
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Four  years  of  study  at  the  Rhode  Island  Experinsnt 
Station  shov;  clearly  that  agricultural  gypsum  is  effec- 
tive in  preventing  the  development  of  scab;  it  has  also 
been  found  satisfactory  at  the  Connecticut  Station  on 
heavy  types  of  soil. 
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Blackleg  caused  by  Bacillus  phytophthorus  Appel 

The  season  of  I922  must  have  been  exceptionally  favorable  for  blackleg  of 
potatoes,  for  collaborators  in  many  states  report  the  distiase  as  more  prevalent 
than  usual. 

Table  I5.  Estimated  percentage  loss  due  to  blackleg  in  I922.   (Collabor- 
ators' estimates) 


State 

7o   loss   : 

:    State 

%  loss  : 

•      State 

:  %   loss 

Vermont 

1-    : 

:  Virginia   ; 

2 

:  South  Dakota; 

Trace 

Connecticut 

.5   : 

:   Tennessee 

!    1    : 

:  Kansas      : 

>    3 

New  York 

'  Trace  : 

:   Indiana 

Trace  : 

:  Utah       i 

.    2.5 

Pennsylvania 

2 

:  Wisconsin 

It 

:  Idaho 

-5 

Maryland 

1    ; 

:  Minnesota 

!    2    : 

:  Washington 

.  Trace 

West  Virginia  « 

Trace   : 

:   North  Dak. 

3 

Apparently  tl:ie  lo\7  temperature  in  July  coupled  t;ith  the  heavy  precipita- 
tion of  either  June  or  July  was  responsible  for  the  increase.  In  Oregon,  vrhere 
the  damage  was  said  to  be  much  less  than  usual  in  1922,  there  was  hardly  any 
rain  for  two  m.onths  aftcx-  planting  time.  The  high  temperature  and  slight  precip- 
itation of  July  in  I92I  may  in  like  manner  have  reduced  the  severity  of  the 
disease  in  that  year.  Figures  taken  from  the  U.  S.  Departaent  of  Agriculture 
Monthly  Weather  Review  49:  192I  and  '5O:  1922  are  interesting  to  study  in  connec- 
tion v;ith  this  possibility. 


\ 


Table  iG. 
and  1922. 


Departure  from  normal  temperatures  and  precipitations  in  1921 


States  v/here  1%  or 
more  of  blackleg 
vi/as  reported  in 
1922 

Vermont 
Pennsylvania 


Departure  from 


the  normal  temperature  ('F) 
1922      ;      1921 


June  :  July 


42,5 
+1.9 


-0.7 
-0.2 


June  :  July 


.2.7 


■^3-9 


the  normal  precipitation 
1922    ; ^     1921 


June  :  July 


*4-95 

-^0.91 


-0.29 
-0.53 


June 


-1.18 


July 


-0,03 
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States  where  1%  or 

Departure   from 

more   of  blaclcle^  mo.s 

:    the  nci-mal  t< 

srcperature    (P) 

::        the 

normal 

precipitation 

reported  in  I922 

:            1; 

:    June 

^22 

:           1921 

:           1922 

1921 

:    July 

.    June 

July 

:    June 

July 

June 

July 

Ma  rj' lard 

:    .2-7 

'    -0.4 

:    +2.2 

+2.6 

:    +1.10 

+1.37 

-i.'^4- 

-0.23 

Minnesota 

:    ■.2.G 

-1-7 

.    +G.2 

+5.1 

:    -1.00 

_T    An 

J.  .t^w 

-1.27 

0.00 

north   Dakota 

..0.7 

-1.9 

■    +^  .5 

•^3-9 

:    +O.2G 

-0.21 

+0.oi: 

+0.43 

Kansas 

+2.3 

-1.1 

+1.G 

+1.1  . 

:    -l.d7- 

+1 .AQ  • 

-0.^7 

States  v.-here  less 

" 

tlacicleg   than  uciial    . 

v.'as  present  in  1^22 

Ohio     '                              : 

s-l.S 

-0.9 

.4.2 

+4.2  ' 

:    +-0.26 

-0.21 

-0.93 

-1.03 

Indicana 

-1-1.  A 

-1.1 

-,2 . 3 

+5.1  . 

:    -1.91 

+C.0A 
-O.2G 

-0.33 

-1.27 

Idaho 

+4-0    ;     +1.1 

-o.G 

:    -0.7jA 

-O.AO 

"0.43,, 

f 


•s  \' 


\ 


0   =  Hone 

-   =  Slight    ^-.-. 

9   =  Very    slight 

V  =   Same   as  last  j'ea^x^. 

+  =  liore  than  last  year 


Pig.   3-      Distribution   of  black  leg  in  19-2,    according  to   collaborators. 

The  introduction  of   infected   seed   tubers  v;as   the   caust   01    much  of  the   loss. 
This  point  was  mentioned  in  many   of   the   reports.      In  addition  to   the   quotations 
given  below  tlie  reader   is  referred   to  Plant   Disease  Bulletin  G:    I9 ,    57'    ^'•^ >   ^9» 
90,    and   111.      1922: 

Connecticut:      Pot  usually   serious.      A  plant  '/lere  and  there   in  the   field 
killed.      (Clinton) 
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Nev/  Ycric:   Observed  in  ten  counties  this  year.  Where  seed  treatment  is 
practiced  thore  is  never  any  trouble  vdth  this  disease.   (Chupp) 

New  Jersey:   Prssf.nt  in  some  sections  of  tlie  state.   In  one  field  in 

iVo.iniOuhh  Ccaity  ^%   of  the  plants  infected.   On  the  late  crop  in  South 

Jersey  blackleg  v^as  observed  for  the  first  time.   (W.  H.  Martin, 
Oct.  28) 

Virginia:   Elackleg  was  more  prevalent  than  it  has  been  for  a  number  of 

years.   In  some  fields  the  loss  from  this  source  alone  v;as  fully  10% 
v/hile  in  other  fields  it  v/as  not  over  .^%.      (T-.  C  Johnson,  July  24) 

Wisconsin:   In  Early  Ohio  variety.   Seed  selection  and  treatment  reducing 
amount .   ( Vaughan ) 

Minnesota;   (Northv/estern  part)   Very  abundant,  especially  in  Clay  County* 
Many  fields  v/ith  as  hi^  as  ^0%   of  the  plants  infected  observed  in 
Clay  County.   Less  prevalent  further  north  and  east.   Numerous  con- 
trasts between  treated  and  untreated  fields .   In  general  blackleg 
v;as  more  prevalent  in  the  Red  River  Valley  than  elsewhere  and  in 
general  more  prevalent  this  year  than  last.   (J.  C-.  Leach,  Aug.  3'"5) 

North  Pg-kota:   Last  3'-ear  the  disease  v;as  fairly  severe,  present  in  scattered 
localities.   Through  movement  of  seed  tubers,  the  disease  has  spread 
until  this  year  it  is  serious.   (Weniger) 

Kansas;   Traced  to  various  lots  of  seed.  Seed  treatment  reduced  it  materi- 
ally.  (Gtokdyk) 

Table  I7.   Dates  of  earliest  appearance  of  blackleg  in  the  United  States 
in  1922,  according  to  co].laborators. 


Date 


February 
I/.ay  24 
May  24 
May 
June  3 
June  27 
June  29 


22 


Place 


Federal  Point;    Florida 

Indi an apol i s ,    Ind : ana 

Springj?ield,    Missouri 

Oklaho.na 

?i sho ry  ,    T^mne 5 s 36 

Allentovfn,    ¥.evi   Jersey 

Dakota  Coui'ity,    Minnesota 


Date 


J\ine  30 
June 
June 
July  7 
July  11 
July  20 
July 


.'lace 


FarmJngton,    Connecticut 

Bridgeville,    Delaivare 

Nassau  County,    Nev/  York 

East  Kingston,    New  Hampshire 

Racine,   Wisconsin 

Ver:uont 

Sherman,  South  Dakota 


Control  measures  are  not  mentioned  often  by  the  collaborators.   In  V/iscon- 
sin  and  Nev/  York  where  corrosive  subliriate  was  used,  as  for  Rhizoctonia,  the 
injury  from  blackleg  was  reduced 
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Mosaic 

! Mosaic  is  the  most  dreaded  of  all  the  diseases  of  potatoes.   It  is  present 
in  nearly  every  potato  grov.lng  section,  South  Dakota  being  the  only  state  from 
v/hich  reports  v/ere  received  that  did  not  mention  this  disease.   Comments  on  the 
severity  of  mosaic  in  the  various  states  may  be  found  in  the  Plant  Disease 
Bulletin  o:   oQ,    3l,  90,  91,  111,  I50,  I922.  According  to  the  percentages  sub- 
mitted no  disease  causes  such  severe  losses  as  does  mosaic.  Collaborators 
report  the  following  percentages  for  their  respective  states:   Iv'aine  (high 
percentage) ,  Nev;  Hampshire  ^%,    Vermont  10%,    Massachusetts  10%,  Connecticut  .^%, 
Pennsylvania  3-5/^>-  -•'®^^  Jersey  .5%,  I.laryland  2%,    Virginia  1%,    Kentuclcy  4/°  spring 
crop  -  15%  fall  crop,  Tennessee  3%»  South  Carolina  trace,  I/lssissippi  lO/o, 
Louisiana  25/0.  Texas  trace,  Arkansas  10%,  Ohio,  Indiana  .5%,  Illinois  trace, 
Wisconsin  trace,  !/innesota  1%,  Missouri  5%>  North  Dalcota  trace,  Kansas  .5%, 
Utah  7%.  Arizona  trace,  and  Idaho  10%. 

The  follov;ing  states  reported  more  than  last  year:   Nev/  Hampshire,  Vermont, 
Ilev/  York,  v/isconsin,  North  Dakota,  South  Daicota,  Kansas,  Utah,  Idaho,  and  Wash- 
ington.  In  reality  there  may  not  have  been  a  larger  percentage  of  disease 
Tjresent,  but  the  season  was  such  that  the  svnptoms  were  not  masked-   This,  at 
least,  holds  true  for  Nev;  York  State,  and  is  in  agreement  v/ith  the  findings  of 
the  follov/ing  investigators: 

S3''mptom.s  in  potatoes  appeared  at  the  lov-"est  temperature  tested, 
^°  C,  were  best  betv;een  14°  and  l8^   C,  and  disappeared  above  20'' 
0.  Ten  days  at  3^*^  0.  did  not  kill  the  virus.   (James  Johnson  (l)) 
(Abst.  from  Rept.  Res.  Comm.  Potato  Assoc.  Amer.  Boston  meeting  1922. 

" Observations  (1919-I922)  indicate  that  lov;  humidities, 

high  temperatures,  and  intense  sunlight  vhich  characterize  the  grow- 
ing seasons  of  the  semi-arid  and  arid  v/est  cause  not  only  such 
pronounced  masking  of  mosaic  and  other  virus  disease  symiptoras,  but 
also  such  marked  changes  in  healthy  plants  that  the  sym.ptom.atology 
determined  in  the  humid  sections  and  the  methods  of  field  inspection 
used  there  are  inadequate  in  the  west.   This  is  especially  true 
under  dry-land  conditions."  (Geo.  X.  K.  Link  (2)) 

"In  the  Rocicy  Mountain  and  other  v;estern  potato  growing  sections 
the  mosaic  disease  of  potatoes  has  seldom  appeared  conspicuously 
in  the  generally  characterized  form.   Some  factor  or  set  of  factors 

masks  the  symptom  of  mottling It  is  believed  that  the 

large  amount  of  short  ..'ave-length  light  in  the  sunlight  at  high 
altitudes  stimulates  chlorophyll  production  in  mosaic  diseased  cells, 
the  effect  being  to  mask  the  coiTjnon  symptoms.   Some  antiseptic 
action  is  possible.   The  life  of  the  mosaic  plants  is  longer  under 
these  circumstances.  Non-mottled  mosaic  plants  transferred  from 
high  to  low  altitudes  readily  develop  mottling."   (H.  0.  MacMillan 

(3)) 

A  trem.endous  amiount  of  work  has  been  done  on  mosaic  diseases  in  general, 
and  particularly  on  potato  m.osaic.   Not  the  least  interesting  is  that  which  deals 
with  transmission  of  the  dicease  to  various  hosts.   (See  "References"  of  Melhus 
(10),  Elm,er  (G)  ,  Fernow  (7),  and  Doolittle  and  Walker  (5).   A  new  field  has  been 
opened  in  the  investigations  on  the  cause  of  m.osaic  diseases.   Space  is  not  per- 
mitted here  to  discuss  this  interesting  topic,  but  the  articles  by  Smith  (13)1 
Kunkel  (8),  Nelson  (ll) ,  McKinney  (9),  and  Palm  (14)  (See  "References")  are  sure 
to  bring  forth  much  worth  v/hile  discussion  and  research. 


32 


rO'LvTO  -  Mosaic 


It  has  teen  proved  repeatedly  that  aphids  transmit  the  iri'ective  principle 
from  di£ea::ed  to  health}''  plants.   The  qusstlon  is  raised  by  Miss  patch  (2) 
whether  aciong  t.je  tv;enty-one  otlier  species  of  suoking  insects  parasitic  on 
potatoes,  one  or  more  rnay  not  function  in  a  similar  manner.  Mosaic,  according 
to  observation  in  Hew  York,  spreads  vvhen  no  aphids  can  be  found.   (l.'osaic  '.'^as 
disseminated  rsprdly  in  the  fields,  even  though  no  aphids  could  be  found  in  many 
places  -  Chupp)   Ancthoz;  injportant  phase  is  the  possible  overv;intering  of  the 
causal  factcT^  in  perennial  plants.   This  has  been  proved  for.  tomato  m.osaic,  and 
now  \ielhus  ("10 )  ahov/t;  ihat,  Physalis  longifolia  carries  a  mosaic  v/hich  is  trans- 
missible to  ortuto. 

Table  lo.   Dates  of  earliest  appearance  of  mosaic  in  1922. 


Date 


?lac< 


Date 


Place 


March 
May  17 
May  30 
May 
June  3 
June  12 
June  15 


Baton  Rouge,  Louisiana 

Indiana 

Nev;  Erunsv/ick,  Fev;  Jevsey 

pattierburg,  Mississippi 

Ramsey  County,  Icwa 

lle^'j   Castle  County,  Dsla'-vare 

Sturgaon  Bay,  y^xsconsin 


June  17 
June  25 
June  36 
Junt; 
Jun«-i 
July  1 


Shawnee,  Kansas 

Vermont 

Farmington,  Connecticut 

Nassau  Co-onty,  New  York 

reyetteville,  Arkansas 

Kingston,  Hew  Kar.pshire 


Unlike  many  of  the  common  potato  diseases,  mosaic  attacks  certain  varieties 
severely  and  ethers  only  slightly.   The  degree  of  susceptibility  or  resistance 
of  any  one  variety  seems  to  be  uniforni  throughout  the  country,  as  is  shov/n  by  the 
following  reports: 

Hev/  York:  More  common  on  Green  Mountain  type  than  on  smooth  or  russet 

rural s.   (Chupp) 

Hew  Jersey;  More  abundant  on  Green  Mountains  and  American  Giant  varieties 

than  on  the  Irish  Cobbler,   (V/.  PI.  Martin) 
Maryland:  McOormick  very  sasce'otible .   (Temi'le  c"  Jehle) 
Mississippi:   Bliss  Triumph  continues  to  be   very  susceptible.  We  are 

urging  our  grcwei-s  to  try  certified  northern  grown  stock,  especially 
the  Wisconsin  "Siva  11:  "strain  and  seme  Fe'braskan  si:.rains.   (D.  C.  Feal) 

Indiana:   Not  pre^'alont  in  late  Ruralc.   (Gardner) 

Wisconsin:   Major'  on  Triun.pb;  considerable  on  Green  Mountain.   (Vaughan) 

Missouri:   Nc  r,ed  on  Jbarly  Olio,  Cobbler  sligntlj'-.   Most  severe  on  Triumph. 
(V/.  E.  Manevai) 

Idaho :   Evidently  different  types  of  mosaic.   Idaho  Rural  more  susceptible 

than  Netted  Ger;i.   (Hungerford) 

Wisconsin;  Most  ever  seen.  Seme  plantings  of  unselected  Triumph  stock 
shovv  100%  infecced  plants.   Even  the  Smith  strain  rhov.'s  2%   on  the 
Spooner  Branch  Station.   (Vaughan) 
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Control  Measures 

In  the  states  where  potato  seed  grov:ing  is  not  possible  the  growers  are 
quite  f^ene rally  beginning  to  use  northern  certified  seed,  and  evidentl;'  with 
gratifying  success,  according  to  tlie  follov;ing  reports  from  collaborators. 

l]ev!   York;   (Nassau  County)  Mosaic  in  certified  seed  test  plots  averaged 
about  1%,   while  in  common  seed  the  average  was  about  14%-  The 
ordinary  comnon  seed  showed  much  more  mosaic  than  here  mentioned. 
Many  fields  run  nearly  ^0%.      (H.  C,  Odell,  V/eekly  News  Letter, 
July  10) 

Arkansas:   Best  results  are  from  locally  selected  mosaic-free  plants. 
(Elliott) 

Louisiana;   Had  excellent  success  with  certified  seed  this  season.  (Edgerton) 

Northern  growers  are  planting  the  best  seed  obtainable  and  attempting  to 
keep  dov/n  the  percentage  of  loss  by  roguing  the  diseased  hills.   It  is  not  always 
possible  to  obtain  seed  tubers  sufficiently  free  from  mosaic  to  justify  roguing. 
The  source  of  clean  Green  I/Iountain  seed  is  limited,  thus  making  it  necessary  to 
scout  for  isolated  disease-free  seed,  or  in  some  v;ay  grow  health^/-  stock  from  that 
v/hich  has  been  diseased.  The  latter  alternative  has  been  made  possible  by  the  work 
which  Blodgett,  Pernow  and  Perry  (4)  have  done  on  tuber  indexing.  It  has  been 
demonstrated  that  large  enough  quantities  of  seed  tubers  can  be  indexed  to  plant 
an  isolated  seed  plot,  and  a  number  of  clean  strains  have  already  been  started  by 
this  uethod  in  New  York. 
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Ltafroll 

Leafroll  ie  evidently  not  so  gc-nt-ral  in  ±tv   distribution  as  is  mosaic. 
This  ;T;^.y  be  the  result  cf  soil  and  climate,  either  repressing  the  disease  or  mask- 
ing the  aymptonis.  or  it  may  be  due  to  resistant  varieties  oJ^o'-m  in  a  given  local-- 
ity.   For  instance,  in  South  Carolina  and  Mississippi  the  disease  is  unimportant 
or  absent.   The  same  holds  true  for  Wisconsin,  J'innesota,  South  i)akota,  Kansas 
and  Washint^ton.  On  the  other  hand,  the  trouble  is  very  pronounced  in  New  England, 
Kev/  York,  Pennsylvania,  New  Jersey,  Delav/are,  Kentucky,  Ohio,  Michigan  and  Indiana. 
Idaho  includes  another  area  v;here  the  disease  is  doing  much  damage.  Pollcv/ing 
are  the  recorded  percentages: 

30  -  Ken^uck^"-  3   ~  Idaho 

15  -  Pennsylvania         2.5  -  Vermont 
7  -  Ohio  2   -  Maryland,  Virginia 

5  -  Ne-v  Hampshire,       1*5  ""  ^'^'^'•''  «j'fcrsey 
Massachusetts,  Nev;  1   -  Delaware 
York,  Indiana 
The  above  percentages  v/ith  a  fev/  additional  notes  by  collaborators  vail 
give  an  idea  of  tho  i^reat  losses  incxirred  through  leafroll. 

New  York;   (Onondaga  Covmty)   Further  examination  of  potaro  fields  justifies 
the  earlier  indication  that  suqh  diseases  as  leafroll  v/ill  be  much 
more  in  evi'i'.ence  than  last  year.   Leafroll  in  potato  fields  v/hich 
v^ere  practically  free  last  year  is  shov/ing  from  10/^  to  20/n.   (D.  D. 
Ward,  July  I7) 

(Monroe  County)   Leafroll  is  serious  in  many  fields  oOing  as 
high  as  ^C%   in  some.  (k.    L.  Pierstorff,  July  24) 

Net'  Jersey ;   Very  prevalent  throughout  the  state.   Some  fields  observed 

shcvang  as  much  as  8'^%.     Especially  pevero  in  tlie  Irish  Cobbler  va- 
riety.  On  late  crop  grovm  for  seed,  leafrcll  principal  cause  for 
disqualification  of  seed  entered  for  certification.  The  last  week 
of  September  a  rolling  of  the  top  leaves  of  Irish  Cobblers  became 
common,  probably  tht  result  of  a  late  irjfiction  by  leafroll. 
(V/.  ii.  iMart?n) 

Kentuclcy-.   Seems  to  spread  much  wore  rapidly  than  mosa:_c.   Stock  practi- 
cally free  in  1^21  show  95^0  infection  in  fall  of  1^22  when  planted. 
Spindle  sprout  tubers  selected  last  winter  v.'^re  without  any  net 
necrosis  in  spring  bvit  produced  leafroll  plants.   Tubers  from  them 
small  but  do  not  shov  net  necrosis.   Some  other  tubers  in  same  lot 
last  winter  had  spindle  srjrout  and  net  necrosjs. 

Spindle  sprout  is  very  common  zn  leafroll  stock  in  Kentucky. 
Spindle  sprout  tubers  usually  send  up  one  v.'eak  stalk  which  branches 
only  slightly.   If  "birarxhes  are  developed  they  are  usually  much 
longer  than  the  central  stalii.   (Valleau) 

New  Jersey;   Tests  ccnuuoted  vlth  leafroll  ar.d  healthy  plants  over  a  period 
of  two  years  show  a  reduction  of  9[}'5  "-^shels  in  yield  as  the  result 
of  the  prefenoe  of  the  dis-ease.  Ispecially  revere  on  Irish  Cobblers. 

Effect  of . leai roll  on  yiwld 
Condition  of  plants  Knight       Yield 

of  vine  cm.  P<^r  acre^-bu. 
Lov:cr  leaves  pronoiwiced  roll  -  Pall  1^21      3°  •^'-' 
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Height 
of  vine 
cm. 


Medium  leaves  considt^racle  roll, 

Springl922 
Top  leaves  pr.iall,  Fall  1922 


47 


Lovfer  leaves  nortnal        Fall   I92I 
Medium  leaves  normal      Spring   I922 
Top  leaves  normal  Fall  1922 


50 
(V).  H.  Martin) 


Yield 
per  acre 
Bu. 

138 
126 

201 

191 
221 


Ivlani toba .  Canada :   Rather  serious.  The  use  of  Certified  seed  is  reliev- 
ing the  situation  somewhat.   (G-  R.  Bisby) 

As  in  the  case  of  mosaic,  there  notv  have  been  reported  three  types  of 
leafroll,  the  comjnon  leaf  roil,  £iant  hills  and  spindling  tubers  or  marginal 
leafroll.   According  to  Quanjer  (2)  marginal  leafroll,  v.-hich  involves  only  the 
borders,  is  not  so  common  as  the  true  leafroll;  there  is  no  phloem  necrosis  and 
starch  transport  is  very  little  disturbed,  and  it  has  not  been  determined 
v;hether  it  is  infectious 

Pernov/  (l)  and  Scliultz;  and  Fclso.n  (3)  give  descriptions  of  spindling 
tuber,  which  are  quoted  belov;.   (See  under  other  degeneration  diseases.) 

The  statements  m.ade  alout  etiology.",  dissemination  and  control  of  mosaic 
apply  equally  v;ell  to  leafroll.   In  U'lO   natter  of  varietal  susceptibility, 
hov;ever,  the  conditions  are  reversed.   Those  varieties  v;hich  are  m.o3t  suscepti- 
ble to  mosaic  are  usually  m.ore  resistant  to  leafroll,  although  there  is  probably 
no  variety  which  is  immune. 

Mas.sachusct'cs ;  Host  often  roognized  on  Irish  Cobbler.    (Osmun) 

New  York:  More  commoti  on  the  smooth  and  Russet  Rurals .   (Chupp) 

NevJ  Jursoy;   Especially  severe  on  Irish  Cobblers.   (W.  K.  Martin) 

Idaho:   i-'ore  in  northern  Idaho  in  non-irrigated  section.  Netted  Gem 

potatoes  evidently  more  susceptible  than  Idalio .  Rui'als.   (Hungerford) 

The  control  Licasures  are  th^  sar.e  as  those  for  mosaic.   Indexing  and 
roguing  are  both  practiced.   Acccrding  to  Chupp,  in  Kev/-  York,  careful  roguing 
and  isolated  seed  plots  v;ill  almost  entirely  t-liminate  Iv^afroll .   Kc  says  it  is 
easier  to  cope  \n.th  t^iis  dii?ease  than  vath  m.osaic.  Gardiier  in  Indiana  says: 

"Field  te;:c.s  with  tubers  indexed  by  greenhouse 
tests  £-hov/ed  marked  .'eduction  in  ^''i^ld  due  to  leaf- 
roll.'* 
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in  yields  given. ) 

Tipburn  (non-parasitic)  and  hoppc-rburn  induced  by  leaf  hoppers  (Empoasca  mali) 

"There  appear  to  be  at  least  two  types  of  tipburn;  one 
is  specific  and  may  be  produced  artificially  by  allowing 
potato  leaf  hoppers  to  feed  on  the  plants,  or  by  injecting 
extracts  of  nymphs  or  adults  of  this  specie r  .  Juice  from 
such  plants  maj/  be  used  to  infect  other  plants.   Sunlight 
is  not  a  factor  in  the  development  of  this  tipburn. 

"Another  type  of  tipburn  occurs  in  th:.  field  in  the 
absence  of  leaf  hoppers  and  may  be  produced  e;:peri mentally 
by  rubjectin^  the  plants  to  intense  illi-unination  under  dry 
conditions.  This  is  believed  by  Lutrnan  to  result  from 
excessive  v/ater  loss  from  the  leaves  principally  through 
the  water  pores  at  the  leaf  margin  and  apex.  Direct 
destruction  of  chlorophyll  and  plasmolyris  of  the  mesophyll 
cells  are  accesrory  cffL-cts."   (ounvnary  of  recent  advances 
in  the  investigation  of  parasitic  diseases  of  the  potato. 
Potato  Assoc,  /uner.  Boston  meeting.   I922) 

Some  of  the  collaborators  in  their  reports  differentiated  betv/een  tipburn 
and  hoppcrburn,  v/hile  others  did  not.   It  seems  advisable  therefore  to  treat 
them  under  the  saine  heading. 
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The  amount  of  tipburn  and  hopp^rburn  prevalent  was  comparable  with  last 
yco.r  and  the  av:-ra^e  year.   In  sorr.c  states  it  v;as  much  more  severe,  while  in 
others  it  was  less. 

Table  I9 •  Prevalence  and  importance  of  tipburn  and  hcpperburn  in  the 
United  States  in  1922,  according  to  collaborators. 


State 

%   loss: 

:          State 

•  %  loss    : 

State    : 

.  %   lose 

Vermont 

1-3    : 

:West  Virginia        ; 

20 

•  :  Indiana     j 

'    5 

Massachusetts 

.Trace  : 

rKentucky  (spring  crop). 

4 

■: Illinois    j 

3 

Connecticut 

.  10 

: South  Carolina 

1 

.  rMichigan    ! 

Destructive 

New  York  ■ 

'   5    : 

: Louisiana 

2 

,  ;v7iEConsin   : 

5 

Pennsylvania  - 

■   4    : 

:Missi£Eippi          : 

1 

-rliinncsota   i 

;    D 

New  JerEC}'- 

•   1   : 

: Texas 

Present 

• :  lov/a 

=   15 

Delaware 

'■      4.5  : 

♦.Arkansas 

3 

:Mis£ouri    : 

•   10 

Maryland 

■   1    : 

:Oklflioma 

iConsiderable : South  Dakota; 

10 

Virginia 

1    : 

:Chio 

12 

: : Xaneas 
: : Idaho 

ConsiderabL 

;  Unimportant 

I 


The  three  following  reports  are  ^iven  by  collaborators: 

Connecticut:   After  field  died,  hard  to  tell  from  the  late  blight  without 
microscopic  examination.   (Clinton) 

Nev/  York:   Less  comi;.on  in  ^t-    Lawrence  Valley,  and  on  high  altitudes  in 
other  parts  of  the  state.   Although  rainfall  was  plentiful,  tipburn 
and  hopperburn  were  plentiful.  Careful  spraying  reduces  the  loss. 
(Chupp) 

New  Jersey;   L'.ost  of  the  tipburn  observed  on  both  the  early  and  late  crop 
is  believed  to  be  due  to  leaf  hoppers.   In  South  Jersey  the  Irish 
Cobbler  vines  were  found  to  be  'covered  with  leaf  hoppers.   The  injury 
was  first  observed  July  1st.   Leaf  hoppers  v/ere  found  as  late  as 
October  10  on  the  late  crop  and  were  responsible  for  the  early 
dying  of  unsprayed  fields.   (W.  H-  Martin,  Cct.  28) 

Table  20.   Dates  of  earliest  appearance  of  tipburn  in  the  United  States 
in  1922,  according  to  ccllaboratcrs. 


Date    : 

Place              : 

:  Date 

:        Place 

April 

.  Louisiana                      : 

:June 

;  Hayti,  South  Dakota 

May  iG 

Agricultural  College,  Mississippi  : 

:July  1  . 

'  Salem  County,  New  Jo 

rsey 

May 

Oklahoma                        : 

-.July  IC 

,  Ve  rmont 

June  3 

'  Hennepin  County/,  Minnesota        : 

:July  29 

:  Canaan,  Connecticut 

June  iG 

New  Castle,  Delaware             : 

:;.ug.  2 

:  Columbiana,  Ohio 

June  28 

:  Rhinelandor,  V/isconsin           : 

Weather  conditions  were  an  all- important  factor  in  the  production  of  tip- 
burn,  but  did  not  influence  the  damage  done  by  leaf  hoppers. 
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Kfcv/  York:      In  spite   of  one   of  the   coolest,   v/tttcst  seasons  experienced 
in  ;^sa--s,    this   section  is  experiencing   almost  a  scourge  of  leaf 
hop^-'ers.      i.arly  and  r::odiura  early  planted  potatoes  arc   severely 
aff^ct<,d.      (0.    ?v,    Stevenson,    August  28) 

Wisconr.in:      Correlated  with  dry  wtather.      Very   little   damage  vrhcre  there 
v/cs  plant;/  of  rain.      (Vaut>han) 

Minne-otfv:      During  hot  period,   June   I-3,    tipbur-n  aturdant,    leaf  hoppers 
absent,   checked  by  rain;    later  cases  confused  ''ith  hoppcrburn, 
(Section  of   Plant   Pathology) 

Missouri;      Very  hot,    dry  June    seemed  to  make   ccniiticns  more   favorable 

for   trouble.      Late  crop  also  affected  v.'ith  hopp>.rs  abundant.        Data 
by  2.  M.  Page.      (W.   E.  Maneval) 

Very   few  cosnpents  have    been  received  regarclin,^.  varietal   susceptibility. 
i'Yom  all  indications  the  r..ost  resistant  varieties  arc   susci^ptiblc   enough    to 
suffer  great  injury   in  areas  v.'herc  the  vieather  is  hot,  encui^h  to  produce  tipburn, 
or   the  leaf  hoppers  are  pienti-'i'ul  enough  to  cause  damage. 

Nev/  York:      In  uost  sections   tlie   Rura3.    i^ssct  potato  is   least  affected. 
(Chupp) 

Ivlinnesota:      Triuniph  and  Early  Ohio  arc  ven/   susceptiblp.      (Section  of 
Plant  Pathology) 

Control  measures : 

Spraying  as  a  control  measure  vjas  uniformly   succeBsful,   as  will  be   seen 
by   the   following  reporte; 

Ne^v  Jersey .-      A  sp.'aying   experiment  conducted  in  South  .Jersey   gave   good 
control  of   hoppcrburn.     On  July  I4,   plecs   sprayed  three  times  with 
Bordeaux  laixture    sJicvcd  2.5%  of  the    leaves  dead  an  compared  with 
^0 .yf,-  on  the  unspray-id  checkr.      (l.Iartin) 

In  a  spraying  test  at  Elmer  on  first  crop  Irish  Cobblers  there 
was  only  a   trace   of  early  blight  but  leaf  hoppers  were   present  in 
grc^.t  nuinl:er.'=.      The    various   plots  received  four   applications  of  home 
mado  Bcrdeau::  mixteurc    {^'^;^'jO) .      k  coujit  of  a^^.d  leaves  on  July  I4 
gave  the    following   result?:      GhcoK  ^jO%,    Sprayed  ^,,4%.     Most  of   the 
injury  v/as  apparcnely  that  CE'.uscd  by  the  activities  of  the   leaf 
hoppers.      Thu   average  yield  of  the  various   plots  was,    Check  162.6 
bu.      Spray  201. 7.      (iv^artin) 

Five   applications   of  Bordeau:-:  r;.ixture    ..avc   increase   of  32*3 
bushels,    largely  dv.e   to  hopp-. rburn  control.      (t'^artin) 

West  Virginia:      Vinss  killed  prematurely.      Qi^reral,   but    er.ttern  and  west- 
ern sections    suffered  most  severely  .      ^-''^j-nO  Bordeaux   increased 
yield  of  marketable  potatoes  from  50  to  75  per  cent.      (Giddings) 

Ohio;      Very  prevalent  in  unsprayed  fields,    can  be    controllfcd  with  Bor- 
deaux.     (Preda   Dfetmers) 
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v/isccnsin:   Very  v/cll  held  in  check  by  applications  of  Bordeaux.  (Vaughan) 

South  Dakota:   V.>r3'  severe  this  year.   Hoppers  in  great  numbers  of 

unspi-aycd  fields.   Fields  sprayed  with  Bordeaux  remarkably  free, 
(Evans) 

" Spraying  may  rerult  in  greatly  increased  yields 

v;herc  only  tipburn  and  early  blight  are  factors "   (Summary 

of  recent  advances  in  the  investigation  of  parasitic  diseases 
of  the  potato.  Potato  Assoc.  Amor.  Boston  mci-ting.   I922) 


Refei  enoeS: 


Ball,    E,    D.      Insects  as  disseminators  of  plant  diseases,    II,      Systematic 
relations    of  carriers,     phytopath.    12:      229-231.      1922 _. 
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r,   John  R.      preliminary-  note  on  the    ctiolo.'^j'  of  potato   tipburn.      Science 

'  ''Tipburn  of    the  potato 'plarit  may  be    produced 

by  the   extract  made  from  macerated  nymph  or    adult, 
Empoasca  rnali   Ic  B,,    and  is  transr!isr.ible   by  direct 
inoculation.     This  points  to  the   existence  of  a 
'specific,    ^^ither  noi'm.al  or   extraneous,    transmitted 
by  tnc   leaf  hopper  as  the   cause  of  the   disease." 

Notes  on  the  etiology   and   specificity  of  the  potato  tipburn 


produced  by  Impoasca  mall  Le  Earcn.      Phytopath.   12:      181-184 • 
April  1922. 

Pcnton,    P.    A.    aiid   X.    L.    Ressler.      Artificial  production  of  tipburn. 
Science  ^5:    54.      I922 .     Jour.   Econ.    Ent.    I5 :   288-295.      1922. 
"'Injection  of  emulsions   prepared  from  adult  leaf 
hoppers   (EmT)oasca  r.iali)   but  not  from  nympbs  produced 
symptoms  of   tipburn  in  potato  plants."      (Abst.   from  Kept. 
Rer.   Comin.   Potato  .1.S20C.   Amtr.        Boston  meeting,    I922) 

Polsom,    Donald  and  E.   S.    Schultz.     Potato  tipburn  in  northeastern  Maine. 
(:.bstract)Phytopath.    12:    3^^.      Jan.    I922". 

Icafho^opors  wt,re  absent  and  true   tipburn  resulted  from 
hot  ard.  dr^f  vveather  conditions  as  well  as  certain  degeneration 
disease?:. 

Leach,    J.    0.      L^af  hopper  injurj''  of  potatoes.      (r.bs tract)      PhytopatlTi .    12: 

3'7-JQ-n.    1922.      (A  leafrolling  curl  disease;    not  ordinary  hoppcrburn) 
Lutman,    B.    !?.      Aelation  of  structure  of  potato   leaves  to   tipburn.     Potato 

Ma^,.    5'^:      22-25.      S'^ptoraber  1922. 
The  relation  of  v/ater  pores   and  stomata  of  the  potato   leaf 

to   the   early   sta,:,es   and  advance  of  tipburn.     xh"<'topath.   12:   305~333* 

15  fi^:£.      1922. 


Other   DGjpeneration  Diseases 

The   nomv.nolature  and   ratlier  incomplete  descriptions   of  disoafcs  which 
are   eitlier  oifferent  phases  of  mosaic  or   leafroll,   or   densely  related  troubles, 
have  beocm^   so  numA-rous   and   so  mixed  that  it   is  impossible   to   say  which   arc 
distinct  diseases ,    and  v;hich  arc  merely  phases  of  the   sarac   trouble.      Followinjj 
are    some    of  the  ti.rns  nov;  b^-ing   used:      leaf-rolling  mosaic,   mosaic  dv/arf, 
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severe  mosaic,    mottled  mosaic,    corrugated  mosaic,    curly  dwarf,    mottled  curly 
dwarf,    calico,    marginal  leaf-roll,    and    spindlintj    tuter,    tjiant  hills,    crinkle, 
leaf  drop,    russet  dwarf,    streak,    stip.ple-streak,    spindle-sprout,    and   others. 

Spindle- sprout,    probably   caused  by  poor   storage   of  seed  was  reported  by 
Clinton  of  Connecticut.      In   Idaho   the    spindle-sprout  was  usually  connected  with 
leaf roll . 

Spindle- tuber  or   Ion fi- tuber  and  marginal  le afro 11  were  present  in  Maine, 
New  York,    New  Jersey   arjd   probably  other  states. 

"Transmission  of   spindling- tuber  disease,    commonly 
designated  as    'running-long'   or  as  a  type   of   'running  out; ' 
has  been  obtained  with  tuber   grafts,   vine    grafts,    leaf- 
mutilation  inoculation,    and  aphids .      Symptoms  are   erect  and 
spindling    stalks,    smaller,    more  erect  and   somcv/hat  darker 
green  leaves  than  in  healthy   foliage,    and   spindling,    spindle- 
shaped  tubers    (instead  of  flat,    oblong  tubers   as  in  healthy 
Green  Mountains)   with  more  numerous   and  more   conspicuous  eyes 
and  witli   a  smoother   skin  and  consistency   loss   firm  than  in 
healthy   tubers.      Spindle-tuber  is    in  the    leading   commercial 
varieties  in  all  p^-rccntagcs  of  incidence;    spreads  about  as 
readily  as  mosaic;    infects  hills   in  part,   resulting   in 
diseased  and  healthy  progeny  from  the    same   hill  or  even  from 
the   same   tuber,    as  in  mosaic   and   leafroll;    and   reduces   the 
yield  considerably.      In  addition  to   carrying  mild  mosaic, 
leafroll,   and    spindling- tuber,    aphids  transmit  leaf-rolling 
mosaic,    severe  mosaic,    and  unmottled  curly-dwarf.      Leaf- 
rolling  mosaic  forms  a  curly-dwarf  when  in  combination  v/ith 
spindling-tuber.      Severe  mosaic   is   more   injurious   and   infec- 
tious,  and  causes   current-season   symptoms   oftener  and    sooner  than 
mild  mosaic  or   leafrolling  mosaic.      If  isolated  from  other 
degeneration  diseases,   mild  mosaic   strains  will  not   acquire 
different   symptoms.     Mosaic  and  leafroll,    together,    or  other 
degeneration  disease   combinations,   roaj''   reduce  tuber  production 
affecting   self-elimination.      Transmission  to   healthy   plants 
decreases  as   the   distance  frcm  diseased  plants  increases,    and 
fluctuates   seasonally   and  regionally  with  aphid  infestation." 
(Schulta,    L.    S.    and  Donald  Folsom.      Spindling- tuber  and   other 
degeneration  diseases   of   Irish  potatoes.      Phytopath.    I3:      4'-** 
1923) 

"The  marginal   leaf-roll  disease  of  potatoes  was  recog- 
nized as   a  disease  in  1921,    v;hen  tuber  units   showing   a   large 
percentage   of  marginal   leaf- roll  were    seen.      The  most  striking 
characteristic   of   the  disease   is   the    elongation  of  the    tubers 
which  is  often  e^xtreme.      The   vine   sho^''s  an  upright  habit  and 
is   frequently  dwarfed.      The   leaflets   are  slightly  rolled  at 
the  margins,   v/hich  are  often  crinkled,    and  are   somewhat  smaller 
than  normal  but  do  not    shov/  the   extreme   rolling  v/hich   occurs 
in  true   leaf-roll.      The   stolons   are  not    shortened  as  in  true 
leaf-roll   and  there  is  no  phloem  necrosis.      The   examination 
for   phloem  necrosis  wore  made  by  Dr.    Artschwagcr.      The   yield 
is   considerably   reduced.      That  the  disease   i s  transmissible   is 
shovm  by  the  fact  that  among  tuber  units  having  a  corar.on  ances- 
try  come  had  dege-nerated  v/hile   others  were  normal.      A  healthy 
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plant  on  which  a  diseased  scion  was  grafted  produced  a 
typically  elonj^ated  tuber.   The  progeny  has  not  been  grov;n. 
The  direase  has  been  observed  in  Rurals,  Green  Mountains  and 
Cobblers.   The  disease  was  previously  mentioned  by  Quanjer. 
||e  noted  the  absence  cjf  phloem  necrosis  but  not  the  elonga- 
tion of  the  tubers."   (Pernow,  Karl  H.   Spindling  tuber  or 
narcinal  leaf-roll.   Phytopath.  13:  40 .   I923) 

From  observations  the  indications  are  that  the  disease  is  of  a  similar 
nature  to  mosaic  or  leaf  roll,  according  to  Martin  in  New  Jersey,  v/ho  says: 

"This  trouble  was  first  observed  iri  South  Jersey  on  the 
Irish  Cobbler  variety  in  the  fall  of  ig21.  The  vines  of 
affected  plants  ^rov/  upright,  branch  but  little  and  are  smaller 
than  normal.  The  leaves  are  much  m.ore  narrow  and  pointed  than 
typical  Cobbler  leaves.   In  some  cases  the  margins  of  the 
leaves  roll  in  a  manner  suggesting  leafroll.  The  tubers  are 
long,  narrow,  smooth  skinned,  and  shov/' more  eyes  than  the  true 
Cobbler. 

Table  I 


Type 

of  seed 

Length 

Vfidth 

Ratio 
Length  to  width 

Fall   1922: 
Affected  Cobblers 
Healthy            " 

Summer  1922: 
Affected          " 
Healthy             " 

7.35 
,    6.73 

•     .   5-76 
^.69 

5.20 
.       6.19 

4.10 
'       '^.07 

1.41 
1.08 

1.40 
1.10 

"The  condition  cf  the  vines  cf  the  various  lots  of  seed  is 
shewn  in  Table  IJ.   (Observation  July  17) 

Tabic  II 


Affected  Cobblers 

Healthy     " 

"The  yield  of  the  various  plots  is  shovm  in  Table  III 
^_____ Tabl^  111     ^_____ 


Type 
of   seed 

Primes 
Bu.      ■ 

Sec. 

Bu. 

CullE 

Bu. 

:          Total 
.     Yield  bu. 

Affected 

Healthy 

Cobblers- 

10.4 
:      89.6 

.      32.0 

.      20.4 

23,2 

.      10.8 

.  65. G 

:        120.8 

Streak  was  present  in  many  fields  in  New  York  State.   It  was  more  commonly 
found  in  fields  planted  with  Maine  seed.   Russet-dwarf  -  Idaho  -  Idaho  Rurals 
most  susceptible.   Disease  similar  to  if  not  typ<='  cf  mosaic   (t^jjr./terfGrd) 
Calico  -  relatively  unimportant  in  Idaho . 
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Recent  literature  on  degeneration  diseases  (see  also  mosaic,  leaf roll,  and  tipburn) 

Atanasoff,  Dimitar,   Stipple- streak  disease  of  potato.  Ivleded.  Landbou- 

v/hoogesch.  V'agenir.gen  24:  I-32.   1922. 
A  stij.dy  into  the  literature  on  stipple-streak  and 

related  diseases  of  potato.  Meded.  Landbou\/hoocesch.  Wageningen 

26:  1-52.   1922. 
Schultz,  E.  S.  and  D.  Polsom.   A  "spindling-tuber  disease"  of  Irish 

potatoes.   Science  57:  I49 .  I923 . 

Transmission  of  potato  streak.   (Abstract) 

Phytopath.  12:  41.  Jan.  1922. 

Yellow  dv/arf  (causal  organism  not  yet  determined) 

Yellow  dwarf  is  probably  the  most  menacing  of  all  the  nev;ly  discovered 
potato  diseases.   This  season  it  v/as  found  in  Vermont,  New  Jt^rsey,  and  Pennsyl- 
vania, in  addition  to  Nev;  York.   Disseminated  by  means  of  the  seed,  it  has  reached 
every  potato  county  of  the  last  named  state-  As  yet  it  has  caused  only  minor 
losses,  but  there  are  now  enough  badly  infested  fields  to  show  that  v/hen  the 
inoculum  once  gets  into  the  soil,  it  continues  to  increase  until  the  field  becomes 
unprofitable  for  potatoes.   Mot  onlj'-  is  the  inoculur.:  carried  with  the  seed  and  in 
the  soil,  but  the  disease  spreads  from  one  plant  to  another.   It  was  thought  at 
first  that  the  diseased  tubers  were  so  evident  that  naturally  they  would  be  dis- 
carded at  planting  time.   This  idea  has  proved  fallacious,  for  the  seed  pieces 
which  produce  affected  hills,  are  generally  from  large,  healthy-appearing  tubers. 
These  evidently  come  from  plants  infected  late  in  the  season.  No  variety  has  been 
found  which  is  immune. 

New  York;  Will  live  in  the  soil  indefinitely.  No  treatment  laiovm. 
Pound  in  121  of  373  fields  inspected.  No  great  loss  yet,  but 
tl:e  disease  is  menacing  seed  production.   (Chupp) 

Onondaga  Ocunty  -  Considerable  yellow  dwarf  is  being  found  in  blue 
sprout  fields,  running  as  high  as  10%  in  some  cases.   Some  yellov^ 
dwarf  is  found  on  the  Green  Mountains.   (D.  D.  Ward.  N.  Y.  State 
Col.  Dept.  Fl.  Path.  5-  Int.  'weekly  News  Letter,  July  24,  1922) 
Ulster  County  -  One  potato  field  was  found  containing  yellow  dwarf 
disease.   (e7  V.  Shear.  N.  Y.  State  Col.  Agr .  Dept.  PI.  Path.  & 
Ent.  ^  eekly  News  Letter,  July  I7,  I922) 
Suffolk  County  -  Uore   found  this  year  than  last.   Vogel. 

New  Jersey:  Yellovr  dwarf  described  by  Barrus  and  Chupp  found  in  isolated 
cases  in  Monmouth.  Mercer  and  Middlesex  Counties.   Seed  from  New 
York  State,   (Martin) 

Pennsylvania:   The  only  place  './here  we  have  seen  undoubted  specimens  of 

yellow  dwarf  is  in  Luzerne  County.  No  doubt  the  disease  has  occurred 
elsewhere.   (C .  R.  Orton) 

• 

Vermont:   Never  noted  in  Vermont  before.   Observed  in  several  sections 
including  Ira. 

References 

Barrus,  M.  P.  and  Charles  Chupp.  Yellow  dwarf  of  potatoes.   (Abstract) 
Phytopath.  12:  39.   Jan.  1922.  Abstract  of  reference  below. 
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Barrus,  M.  P.  and  Charles  Chupp,   Yellovi  dwarf  of  potatoes.  Phytopath 

12:  123-132.   March  1922.   (This  disease  is  described,  being 

prevalent  in  a  number  of  varieties  in  New  York  State.  It  appa- 
rently is  seed-perpetuated.) 


Pig.  4.   Kno'.m  distribution  of  ytllov.'-dwarf  in  1922 .   Soil  infestation 

seems  most  abundant  in  the  Mohav;k  and  Champlain  Valleys  of  Nev/  York,  although 

there  is  a  rather  general  infestation  in  the  area  represented  by  the  shaded 
portion. 
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Poor  stands,  and  decaying  seed  pieces 


Or 


In   Nev;  York  luOO  acres  of  potatoes  were  inspected  in  24  counties  and  the 
average  number  of  mis^int,  hills  was  7«97^'   There  were  many  causes  for  these 
missing  hills,  such  as  planter  skips,  rhizoctonia,  drovming,  poor  seed  etc. 
Regarding  poor  stands,  T.  0.   Johnson  writes  from  Virginia: 

"In  a  general  v/ay  the  Irish  potato  crop  in  Eastern 
Virginia  has  been  soraev/hat  unsatisfactory  this  year.   In  the 
first  place,  the  seed  potatoes  received  from  the  North  were 
in  rather  poor  condition.   Some  of  them  were  badly  overgrown 
while  others  v/ere  markedly  infected  vd.th  Rhizoctonia,  and  some 
evidences  of  late  blight  were  also  present.  These  conditions, 
together  with  local  conditions  at  the  time  of  planting,  caused 
a  very  poor  germination.  However,  on  the  whole  I  think  the 
germination  was  better  than  it  was  in  I92I.   The  extreme  wet 
weather  experienced  during  the  months  of  January,  February, 
and  early  part  of  March  necessitated  the  planting  of  potatoes 
v/hen  the  ground  was  really  too  wet.   This,  together  with  the 
disease  conditions  mentioned,  was  undoubtedly  an  important 
factor  in  causing  poor  germination. 

"There  were  very  fevr   potatoes  treated  with  formaldehyde 
before  planting.  We  treated  ours  at  the  Norfolk  Station  and 
also  at  the  Eastern  Shore  Station  with  cold  formaldehyde, 
using  1  pint  to  30  gallons  of  water.   This  seems  to  have  given 
us  the  customary  good  results.   The  germination  at  our  Eastern 
Shore  Station  in  Accomac  County  was  fully  up  to  the  average . 
In  some  of  our  fields  v/e  had  from  95  "to  98  F^r  cent  of  a  stand, 
while  in  others  the  stand  was  from  85  to  95  P^**  cent." 

The  use  of  sulphur  on  cut  seed 

Valleau  and  Gardner  give  the  follovdng  information  regarding  the  use  of 
floviers  of  sulfur  as  a  dust  on  cut  seed  in  Kentucky: 

"It  is  comm.on  practice  in  the  potato  grov/ing  sections  of 
Kentuclcy  to  select  seed  potatoes  in  the  fall,  put  them  in  the 
cellar  until  work  slaxkens  up  in  the  winter  ard  then  cut  them 
and  put  them»  in  cold  storage,  for  the  fall  crop.   There  has 
been  a  general  impression  that  northen  grown  seed  stock  can 
not  be  handled  this  way.  Northern  grown  potatoes  cut  in  winter 
rolled  in  flowers  of  sulfur  and  put  in  cold  storage,  then 
shipped  half  way  across  tlie  state  the  next  summer,  gave  100  per 
cent  stand.   The  Kentucky  stock  has  been  found  to  come  through 
the  summer  with  much  less  shrinkage  and  if  dusted  with  sulfur 
no  growth  of  the  cut  surfaces  with  fungi  as  is  common  vdth 
undusted  pieces.   After  a  fev/  dem.onstrations  the  growers  in 
Jefferson  County  last  year  bought  six  tons  of  sulfur  at  cutting 
tifce.  They  were  so  well  pleased  with  the  condition  of  the 
seed  at  planting  time  that  the  practice  vdll  undoubtedly  be 
more  v/idespread  this  v/inter.  As  to  field  control  of  diseases, 
there  is  som.e  question,  but  one  grower  commenced  this  practice 
12  years  ago  and.  has  used  it  each  year  since.   At  the  time  his 
land  produced  very  scabby  potatoes.  During  the  last  five  years 
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he  has  had  practically  no  scabbj'  potatoes.   Ih  spite  of 
the  fact  that  scab  v/as  very  prevalent  this  year,  his  crop 
was  clean.   He  believes  it  is  the  result  of  this  cumulative 
effect  of  the  sulfur  in  gradually  reducing  the  scab  present 
in  the  soil.   This  practice  seems  well  worth  trying  on  a 
large  scale  where  scab  is  a  factor.   It  will  never  intro- 
duce enough  sulfur  into  the  land  to  cause  damage,  as  only 
10  ounces  are  used  to  the  bushel.  This  man  has  raised 
very  little  else  on  his  farm  during  the  past  12  years,  than 
potatoes.   In  one  case,  unrotted  seed  picked  out  of  bags 
in  which  three  fourths  of  the  potatoes  had  a  slimy  soft 
rot,  v;ere  rolled  in  sulfur  and  planted-  They  gave  as  good 
a  stand  as  other  potatoes  tal;,en  from  clean  stock. 

"In  boy  club  work,  in  two  cases  boys  cut  and  dusted  seed 
with  sulfur  in  tuber  unit  tests, . conducted  in  rows  adjacent 
to  those  of  their  fathers,  who  cut  and  dropped  the  freshly 
cut  seed.   In  both  cases  the  dusted  seed  gave  a  stand  of 
about  92%  and  the  undusted  was  reduced  to  about  Iffjo. 

"Another  grower  reports  that  he  has  alv/ays  been  troubled 
with  scab.   Began  dusting  seed  pieces  with  sulfur  6  years 
ago.   This  year  treated  with  HgCl2  and  dusted  with  sulfur, 
cleanest  crop  he  ever  raised  in  spite  of  bad  scab  year." 

Miscellaneous  parasitic  diseases 

Cercospora  concors  (Gasp.)  Sacc.  -  Found  in  Schuyler  and  one  other 
county,  New  York;  on  upper  leaves.  Seemed  to  have  followed  injury  to  leaves 
due  to  lov;  temperature  at  night.   (Chupp) 

Anthracnose  caused  by  Colletotrichum  atramentarium  (Berk.  &  Br.)  Taub. 
was  observed  in  Stark  County,  Ohio, 

Bacterial  wilt  caused  by  Bacterium  solanacearum  EFS.  was  collected  in 
Maryland,  South  Carolina  and  Florida.  A.  C.  Foster  writes  from  Sanford,  Florida, 
giving  the  following  information:  ' 

"Specimens  of  the  wilt  were  collected  and  laboratory 
studies  made.  The  wilt  organism  was  easily  identified  after 
isolation  from  both  tuber  and  stem  pieces.  The  character- 
istic appearing  colonies  of  Bacterium  solanacear\.un  made  their 
appearance  on  all  attempts  at  isolation." 

Ludwig  of  South  Carolina  feels  that  the  greatest  importance  of  the  disease 
lies  in  the  fact  that  it  unfits  soil  for  any  solanaceous  crop. 

Southern  blight  caused  by  Sclerotium  rolfsii  Sacc.  v;as  "found  in  Spartan- 
burg and  Charleston  Counties,  South  Carolina.   In  the  latter  county,  it  is  repor- 
ted by  Tisdale  as  doing  5/^  damage  in  one  field."   (Ludv/ig)    Edgerton  reports 
that  the  fungus  is  causing  about  2%  loss  in  Louisiana.   In  different  fields  the 
percentage  varies  from  0  to  10.  Reference;   Edson,  H.  A.  and  M.  Shapovalov. 
Parasitism  of  Sclerotium  rolfsii  on  Irish  Potatoes.  Jour.  Agr.  Res.  23:  4I-4G. 
January  6,  I923. 

Sclerotial  disease  caused  by  Sclerotinia  libertiana  Fckl.   Lachaine,  C. 
W.   Sclerotial  disease  of  the  potato.  Ann.  Rep.  Quebec  Soc.  Prot.  Plants.  \L\ 
105-109 .   1922 . 

Black  dot  ("dartrose")  caused  by  Vermicularia  varians  Due.  E.  T.  Dickson 
(1)  gives  the  following  concerning  this  disease: 
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"Ducomet  in  France  in  I908  reported  the  occurrence  for 
the  first  time  of  a  disease  v^hich  he  called  'dartrose' 
caused  by  Vermicularia  yarians.   McAlpine  some  two  years 
later  found  it  in  Victoria,  Australia,  and  Doidge  more 
recently  in  South  Africa.  McAlpine  named  it  'black  dot 
disease,'  an  excellent  descriptive  name. 

"In  the  late  summer  and  autumn  of  I92I  I  discovered 
v>fhat  appears  to  be  the  same  disease  at  Iv'acdonald  College 
in  Quebec.   This  is  the  first  time  its  appearance  is  noted 
on  this  continent  and  a  full  description  will  be  given 
later  elsev^fhere 

"Ducomet  states  that  this  organism  is  parasitic  on  tomato 
and  Physalis  peruviana.  I  have  artificially  infected  tomato 
but  have  not  yet  tried  Physalis  sp. 

"This  disease  is  serious  only  in  that  it  weakens  plants 
and  therefore  reduces  the  crop.  Exactly  to  what  extent  it  is 
of  economic  importance  it  is  as  yet  impossible  to  state. 

"McAlpine  advocates  burning  the  haulms  of  diseased  plants 
and  selecting  clean  tubers  for  planting." 

References  on  black  dot: 
(Cited)  ~ 

1.  Dickson,  B.  T.   Diseases  of  the  potato.   Scient.  /^r.  2:  325-327 • 

June  1922. 
(Not  cited) 

Cre^jin,  C.  Une  maladie  grave  de  la  pcmme  de  terre  dans  le  nord 
de  la  Loire.  Corapt.  Rend.  Acad.  Agr.  France  8:  803-806. 
1922. 
Dickson,  B.  T.  Plant  diseases  of  I92I  in  Quebec.  Quebec  Ann. 

Rept.  14:  52-58.1922. 
FoCx,  Etienne.   La  dartrose  de  la  pomrr.e  de  terre.  Compt.  ^Vcad. 
Agr.  France  8:  844.-848.  1922. 

Wilt  caused  by  Verticillixm  alboatrtcn  Reinke  and  Berth.  v;ac  of  minor 
importance  in  Hew  York,  Ohio  and  Wisconsin.   In  Oregon,  on  the  other  hand,  the 
fungus  caused  considerable  loss.  Van  Trump  reports:   "Severe  in  western  Oregon. 
Clackamas  County  Agent  Holt  estimates  10-15%  crop  loss.  Fruit  inspector  V'alker 
estimates  40%  loss  in  Multnomah  County.   Quite  severe  in  Marion  County  in  the 
red  hill  soil.'  Freeman  V.'eiss  of  the  Bureau  of  Plant  Industry  reports  that  in 
Maine  he  saw  "several  fields  where  there  were  from  one  to  two  plants  in  200, 
usually  in  patches  with  greater  density  than  this  rate,  infected  with  wilt," 
v/hich  was  referred  to  by  Schultz  and  Folsom,  who  had  made  cultures  in  previous 
years,  as  Verticillium  v/ilt. 

Wilt  caused  by  Fusariam  eumartii  Carpenter  v/as  found  killing  plants  in 
one  field  in  ^Ulegany  County,  Kev;  York.  The  infection  started  from  one  hill 
and  spread  in  all  directions  until  a  space  of  several  rods  in  diameter  was 
invaded.  The  fungus  was  much  more  virulent  than  Fusarium  oxysporum,  causing 
an  infection  of  tlie  entire  base  of  the  stem,  and  passing  down  the  stolons 
affected  the  stem  end  of  the  young  grovdng  tubers.   The  disease  is  not  very 
prevalent  in  the  state,  but  appears  in  a  few  fields  each  season.   (Chupp) 

Tuber  rots  caused  by  different  species  of  Fusarium  have  been  observed  in 
a  number  of  states:  Ohio,  Iov;a  (stem-end  rot,  G%  loss),  Minnesota  (.5/^  loss), 
Sovth   Dalvota  (trace),  North  Dakota  (3%  loss  caused  by  Fusarium  discolor 
sulphureum) ,  Colorado  (common  on  market  potatoes),  and  Washington  (dry  rot 
causing  considerable  loss). 
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0.    I.   ?rinco  reports  a  Fusariuni  from  I'onts  Vista  Section,  Colorado: 

"Quite  a  bit  of  Fusarium  is  being  found  in  the  Vaixey 
this  season,  or  at  least  it  looks  like  Fusarium  to  nie, 
but  the  local  inspectors  have  been  calling  it  sun-scald, 
and  seem  undecided  as  to  just  what  the  trouble  ie.   Re- 
ports indicate  that  it  is  scattered  over  the  entire 
district  but  ia  found  less  in  the  outlying  dietrict 
where  :potatofc£  are  being  planted  for  the  first  time,  and 
in  fields  where  proper  crop  rotations  ht^ve  been  practiced." 
(U. S.Bu.rvi^r.Elcoxi. Fruit  A  Veg-Di-/. letter  Oct.  12,  l'J22) 
Reference: 

Kock,  GuEtav.  Einiges  Uber  Kartoffelkonservierungsmittel. 
Oesterreich.  Zeitschc.  Kartoffelbau.  1:  37-38-  1921. 
(Sulfur  and  a  number  of  proprietary  compounds,  such 
as  Megasan  K,  Beka-Erdapfelschutz  and  Uspulunbolus, 
have  been  shov;n  to  be  ineffective  in  preventing 
the  development  of  storage  rots  of  potatoes  due  to 
late  blight,  Fusaria,  etc.) 
Jelly  end  rot  caused  by  Fusarium  radicioola  V/oll.  v/as  present  in  Ohio, 
Idaho  and  Washington.   Only  slight  losses  were  reported. 

pQv/dery  dry  rot  caused  by  Fusarium  trichothecioides  V/oll.  was  found  in 
seed  potatoes  examined  at  Prescott,  Arizona. 

Leak  or  rot  caused  by  Pythium  debaryanum  Kesse  or  Rhizopus  nigricans 
Ehrenb.  was  reported  from  Connecticut  (one  report) ,  Texas  {l-/\Ofo   loss  at 
digging  time),  Ohio,  Ivlinnesota  (15%  of  tubers  ruined  in  one  acre  plot),  and 
Idaho  (important  witli  mid-season  potatoes  which  are  not  properly  handled. 

Slimy  soft  rot  caused  by  bacteria  v/as,  as  usual,  one  of  the  most  irnpor- 
tant  causes  of  losses  in  transit. 

Silver  scurf  caused  by  Spondylocla'dium  atrovirens  Harz.  was  of  minor 
importance  in  Nev.'  York,  West  Virginia,  Indiana,  Idaho,  and  Washington.  No 
doubt  it  is  present  in  many  other  states. 

Pov/dery  scab  caused  by  Spongospora  subterranea  (Wallr.)  Johnson  lightly 
infected  5%  of  the  tubers  in  a  one-acre  field  of  Irish  Cobblers  in  St.  Louis 
County,  Minnesota .   Previously  to  1922  it  has  been  reported  to  tlie  Survey 
definitely  from  Aroostook  and  Washington  Counties,  Maine;  Franklin,  Clinton 
and  Hamilton  Counties,  New  York;  Luzerne  County,  Pennsylvania;  Oconee  County, 
South  Carolina;  St.  Louis,  Lake  and  Carlton  Cotinties,  Minnesota;  Tillamook 
and  Clatsop  Counties,  Oregon;  and  Snohomish,  King,  Pierce,  and  Clallam  Counties, 
V/ashington.  Reference;   Shapovalov,  Michael.  Relation  of  potato  skin  spot 
to  powdery  scab.  Jour.  Agr.  Research  23:  285-295.   I923. 

Root  rot  caused  by  Armillaria  mellea.  Vahl.  was  found  at  Hudson,  V/iscon- 
sin.  The  crop  was  grovm  in  a  recently  cleared  field. 

Root  knot  caused  by  Heterodera  radicioola  (Greef)  idill.  vvas  reported 
from  Mississippi,  Louisiana,  Arkansas  and  Washington.  In  Arkansas  whert  the 
injury  was  described  as  a  dwarfing  of  the  plants,  pimpling  of  the  tubers,  and 
storage  injury,  and  the  loss  was  estimated  as  Q%.      Reference:   Milbrath,  D.  G. 
The  potato  as  one  of  the  chief  agents  in  the  distribution  of  root-knot  nematode 
(Keterodera  radicioola).  Month.  Bui.  Dept.  Agr.  Calif.  11:  2S8-371.  .vpr.  I922 . 

Curly  dwarf  (see  mosaic) 

Net  necrosis  (cause  not  mentioned)  was  much  more  prevalent  in  Mew 
Hcffipshire  than  usual.   Complaints  were  received  from  all  parts  of  the  state.  A 
trace  v/as  also  observed  in  South  Dakota  and  New  York. 
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Miscellaneous  non-parasitic  diseases 

Scald  is  a  tsriii  u:  ed  toe  liberally  to  describe  certain  conditions  found 
in  the  southern  or  ne\:   r)otato  crop,  according  to  G.  K.  K.  Link,  who  gives  the 
following  information  (U.  S.  Bur.  Agr.  Leon.  Food  Products  Inspection  Service 
Memorandum) : 

"Cur  own  original  conception  of  scald  has  been  modified 
and  v;e  are  inclined  to  thinlz   that  there  is  much  less  scald 
than  vie   once  supposed.   To  be  sure,  there  is  a  true  scald. 
This  is  marked  by  blistering  and  a  greenish  purple  discolor- 
ation of  the  skin  and  softening  and  a  grayish  to  black  color 
of  the  killed  flesh.   Scald  is  closely  akin  to  black  heart 
in  symptoms  and  in  cause-  The  dead-areas,  if  superficial, 
usually  are  quite  extensive .   Generally  scald  involves  a  good 
bit  of  the  affected  tuber.   The  dead  tissues  may  be  soft 
with  a  turgid  extei-ior  or  they  may   be  dried  into  a  starchy 
mass  T/ith  a  wrinkled  exterior.   Recently  quite  a  bit  of  true 
scald  has  been  fcuiid  in  No.  2  Florida  stock  v;hich  had  all  the 
earm.arks  of  having  been  held  a -long  time, 

"It  must  be  remembered  that  several  diseases  caused  by 
fungi  may  shovi    symptoms  very  similar  to  there  of  scald. 
These  are  leak  (no\/  known  to  occur  in  southern  stock),  vrhich 
resembles  the  blackheart  type  of  scald  and  which  shows  no. 
fungus;  the  \Jet  type   of  Fusarium  rot  '  hich  resembles  scald 
save  that  it  is  accompanied  by  a  copious  growth  of  mold; 
and  Sclerotium  rot,  v;hich  also  resembles  scald  Eomev;hat  and 
which  is  easily  confused  with  it  because  there  frequently  is 
no  fungus  growth.  Many  leaky  barrels  shov/  no  fungus  growth 
because  the  stock  was  handled  so  that  all  traces  of  fungus 
are  obliterated. 

"Most  of  the  confusion  has  come  in  classing  a  peculiar 
type  of  bruise  as  scald.   The  type  of  bruise  is  found  in 
the  early  stock  which  is  dug  while  it  is  very  tender  and 
full  of  water.   It  seems  to  be  most  prevalent  in  Florida 
Cobblers  and  Stjaulding  Rose.   The  spots  usually  are  small 
and  comparatively  very  deep.  lit   times  they  occur  in  such 
abiindancs  on  s  tu";:er  that  one  is  disinclined  to  believe  that 
a  tuber  can  be  wo  xnded  in  so  many  spots  witbov.t  being 
crushed.   The  bruises  probably  are  due  to  slight  pressure  or 
jars  during  or  iimirf;d lately  after  digt^ing.  Usi^ally  che  spots 
are  less  than  half  an  inch  in  diameter,  about  one  quarter 
inch  being  most  cf;ii"m->n,  and  range  from  one-eighth  to  about  three- 
eighths  inch  i..i  d-epth. 

"Tha  skin  of  suoh  spots  is  not  broken  and  has  a  bluish 
appearance.   The  specs  are  sharply  sunk'-n,  that  is,  the  edge 
of  the  depression  is  almost  at  right  a:\gles  to  the  tuber's 
surface.   The  spots  remind  one  very  muoh  of  deep  hole=  in  a 
granite  block  pavement.   The  inter-ior  appearance  of  this  spot 
varies  with  external  conditions.   If  these  are  dry  there 
usr\3  IJ.y  is  a  thin  layer  of  healthy  flesh  about  1,''32  in'-h  thick, 
iminf-dLately  under  the  skin.   Under  this  lies  a  sv.archy  deposit 
vhich  is  gray  and  which  extends  beyond  what  externally  appears 
to  be  the  boundarv  of  the  spot.  In  cross  section  the  deposit 
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is  lens  shaped  (doubly  convex).   If  one  cuts  near  the  edge 
of  the  spot,  the  deposit  can  te  pried  out  so  as  to  leave 
a  smooth,  clean  cavity.   The  surface  of  the  deposit  is 
inclined  to  be  brovmish  yellov/  and  corrugated  and  conse- 
quently the  spot  in  cross  section  shows  a  grayish  mass 
surrounded  b}'  a  brovm  border  v;hich  at  the  top  is  separated 
from  the  skin  by  a  thin  layer  of  healthy  tissue.   Cultures 
of  these  spots  have  demonstrated  that  the  dead  tissues 
are  sterile.   If  external  conditions  are  wet  infection 
usually  sets  in  and  the  thin  healthy  line  of  tissue  dis- 
appears, the  entire  deposit  becomes  brov/n  and  the  v;hole 
region  becomes  soft  and  discolored.   Fusarium  rot,  Sclero- 
tium  rot,  and  slimy  soft  rot  usually  invade  the  spots," 

Hollow  heart   (physiological)  was  observed  in  New  York,  Wisconsin,   and 
?/ashington.   The  follovdng  comments  regarding  it  are  interesting: 

"P.  S.  Kinsey,  Supervising  Inspector  in  \7ashington  and 
Oregon,  advises  that  some  hollow-heart  is  being  found  this 
season  in  Yakima  Valley  potatoes.   Opinions  differ  as  to 
v/hether  this  condition  is  unusually  prevalent  compared  v/ith 
previous  years,  but  it  seems  to  be  certain  that  very  few 
(if  any)  shipments  can  be  certified  as  U.  S.  Fo .  1  grade. 

"The  first  killing  frost  in  the  Valley  did  not  occur 
until  October  27,  the  latest  date  on  record  in  that  section. 
An  opinion  prevails  Iccally  that  too-long  a  grov/ing  period 
is  largely  responsible  for  the  production  of  hollow-heart 
potatoes." 

"Robert  Bier,  superivising  the  shipping-point  inspection 
of  potatoes  in  western  New  York,  writes  of  the  prevalence  of  a 
certain  amount  of  hollow  heart.   He  says  that  the  local 
inspectors  have  found  that  usually  a  hollow  heart  potato  has 
a  deep  depression  or  more  grov;th  cracks  at  one  end.   In  every 
case,  the  pronounced  depression  is  evident.   Upon  russet  stock 
it  is  easy  to  determine  this  defect,  but  upon  round  v/hite 
stock  these  outward  indications  sometimes  fail." 

(U.  S.  Bur.  Agr.  Econ.  Fruit  &  Veg.  Div.  Letter.  Nov.  9,  1922) 

An  internal  brown  spot  (cause  undetermined)  v/as  found  in  South  Carolina, 
Oregon  and  Vvashington.   Barss,  in  Oregon,  adds  the  follovving  information: 

"Mr.  E.  R.  Jackman,  inspector  for  potato  certification, 
reports  a  serious  potato  trouble  in  which  brov;n  spots  are 
present  in  the  interior  of  the  tuber  as  present  in  Malheur 
County.  Many  fields  v;ere  graded  dov/n  because  of  this  and 
rather  heavy  financial  loss  resulted  in  some  cases.   It 
appeared  to  him  more  abundant  in  crops  from  certain  lots  of 
seed." 

Black  heart  (physiological)  was  reported  from  Massachusetts,  New  York, 
Virginia  and  Wisconsin.  No  doubt  the  trouble  was  as  widespread  as  v/as  the 
shipping  and  storing  of  tubers.   Bennett,  J.  P.  and  E.  T.  Bartholomew. ( (Abstract) 
Phytopath.  12:  443.   September  1^22)  give  the  following  information  concerning 
black  heart  of  potato: 
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"The  temperature-time-dxygen  relation "in  the   production 
of  "blackheart  appears  to  be  fairly  definite.      Between  40*^   ^' 
arid  50*^   G.    decreasing   temperature  increased  the  period  of 
expoEvire   required  to   induce  blackh-eart  from  eight  to   seventy- 
:      seven  da^/s;    tempei*ature  belov:  5'^-  C.    decreased   this   period. 
At  tem.peratures  belov;  35"^   ^-   blackheart  did  not  occur  until 
practically  complete   exhaustion  of  the  oxygen  in  the  chamber; 
v;ith  increase  of  temperature  above  ^O-"^   C.   an  increasing 
amount  of  oxygen  remained  at  the    time  of   appearance  of  black- 
heart.      Injury   leading   to'  th'e   development  of  blackheart 
appears   to  be  due   to  anaerobic  processes  in  the   tissues.      At 
temperature'e  at  which  exhaustion  of  Oxygen"  from  the  chamber 
precedes   the  appearance  of  blackheart,    the   injury  may  appear 
•    ;  in  any  pa'rb -bf-  the  tuber;'  at  highei*, -temperatures  it  usually 

occurs  centrally.'"  •  ''  • 

Drouth-  injury  was  found  in- Ohio,    Indiana,    lov;er  Kichigan,    Idaho  and  Wash- 
ington.     Pi.    G.   IlacMlla-n  gives  the   follovdng  facts   concerning   v/eather  relations 
to  potatoes    (Phytopath.    12:   c^.^  .      September   1^22 )  : 

"Temperature- and' factor  s  infltiencing  temperature 
.     ■■  appear  to   affect "* the '^o"ta to  yield  in  Colorado.      A  critical 
study  of  meteorological  factors  and  potato  production 
indicates   that  temperature  for  at  lea^t  six  m.onths  prior  to 
planting   is  reflected' in  the  conditior),  of  the  crop  and   the 
yield.      Summer  temperatures  Have  much  less' effect. .... " 

Reference:  Bellair,  Georges:  Observations  sur  la  resistance  de 
quelques  varie'te's  de  pomnies  de  terre  \  la  secheresse.  Jour. 
Soc.    Nat.    Kort.   France  23:    197-I99,      May   1^22.       . 

Heat  necrosis  resulting   from'-high  temperatures  was  reported  from  Idaho  by 
L.    G.  'Sohultz.  -      •        ■'-'■       ■  •  ■       _  .'  '   ; 

•  Hail  injury  did   some  -damage  'in  westerrt  Nevv  York  and   in  northwestern 
Minnesota. 

Freezing  injury  is  discusse"d 'by '  R.  "C".  "Wright  arid  George  F.   Taylor  in  U.    S 
Dept.    Agr.:  Bui.   9I0.    I92I,    who   ixdS  the  "foU'owing;. 

"The-  results  of  ar-'study  o't  freezing  injury   to '7  commercial 
Irish  potato  varieties  indicate   that  pota."toes  can  be  under- 
cooled  several  degrees 'belov/  their  true  freezing  point  without 
:       freeizing   injury,    provided  there  is"  no   ic,e  formation  within 
the   tissue.      When  potatoes  are  thus  undercobled,    a  more  or 
less  slight  jar   is   liable   to   ca.use  freezing  or  ice  formation. 
V/hen  f>."eszing   comm.&rlc^s'  in  an  under'cooled  potato,    the   temper- 
ature qi-iickly  rises  to' its   truer  freezing  point  and  remains   there 
for  a  varying  length  of   time,  'depending   upon  the  surrounding 
temperature-.   '  Some  varieties  seem:  to   freeze  miore  readily  than 
others  whert'-undercooled." 

Lightning  injury  v/as'  observed  in  Nev/  York^    New  Jersey,   Pennsylvania, 
Minnesota,    and  Wisconsin.      The  very  characteristic   spots  in  the   fields  are 
familiar   to  most  grov/ers   and  pathologists.   .' 

S"nray  injury  caused  by  Paris  green  was  reported  only   from  Minnesota,   but 
is  present  in  every   state  where  Paris  green  is  used..   , 
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Fertilizer  burning  was  responsible  for   some  poor  stands  of  potatoes  on 

Long  Island-      (H.  C.   Q'Dell)        Reference;     Brown,  B.   E.     Effect  of  borax  in 

fertilizer  on  the  growth  and  yield  of  potatoes*     U.   S.   Dept,  Agr.  Bui.  998. 
July  3,   1922. 

General  references  on  potato  diseases 

Berger,   A.     Ciilture  des  ponmes  de  terre.     Vie  Agr.   &  Rur.  21:   ^^^GG. 

July  1922. 
Butler,   0.   R.     V/ork  in  potato  diseases.     New  Hampshire  Sta.  Bui.  203: 

19-21.     1922. 
Bordeaux  mixture  II.     Stimulating  action.     New  Hampshire 

Agr.   Exp.   Sta.   Tech.   Bui.  21:   3-50.     I922. 
Clinton,    G.  P.     New  facts  concerning  diseases  of  vegetables  and  their 

control.        Rep.   Conn.   Veg.    Grow.   Assoc.   I92I:  7-20.     1922. 
Cook,  Mel.    T.        Field  studies  on  potato  diseases,     -i^in.   Rept.  New  Jersey 

Agric.   Exp.   Sta.  4I:   573-57?.     1921.        ^  .  ^'  ^"^ 
Cotton,   A,   D.     Potato  pink  rot:     a  disease  new  to  England.     Jour.  Min, 

Agr.   Gt.   Brit.   28:   II2G-II3O.     March  1922. 
Cuthbertson,   V/illiam.     Lessons  for  practical  men  from  the  International 

potato  conference.     Fruit  Grow.  Fruiterer  Flor.  &  Mark,   Grow.  54* 

59-60.     July  13,   1922. 
Dickson,   B.   T.     Diseases  of  the  potato.     Sci.   Agr.   2:  55~57»   3^"^^* 

1G3-1G7.  202-206,  234-236,   310-312,  325-327,  417-419.     1921-1922. 
Dietrich,    F.  0.     Ueber  4ie  erkrankung  der  kartoffeln.     Mitt.   Deut.    Landw- 

Ges.  37:    614-616.     October  I4,  1922. 
Dubois,   P.     Maladies  de  de'gdne'rescence  de  la  pomme  de  terre.     Vie  Agr.  & 

Rur.   20:    187.     March  I8,    1922. 
La  lutte  centre  la  "de'geWrescence"  des  pommes  de  terre  dans 

I'ouest  de  la  Prance.     Rev.  Bot.  Appl.  2:   586-589.     Oct.   I922. 
Ducomet,   Vital,    and  Etienne  Pttex.     Note  sur  les  maladies  de  la  de'g^heres- 

cence  de  la  pomme  de  terre.     Rev.  Bot.  ^pl,  2:  325''330-     J^y  31» 

1922. 
Ducomet,   Vital.     Observations  et  experiences  sur  les  maladies  de 

dege'n^resc€nce  de  la  pomme  de  terre.  Bui.   Soo.  Path.  V^g.   France  9- 

29-38.     January-March  1922. 
Les  maladies  de  degen^rescence  de  la  pomme  de  terre. 

Rev.   Hist.   Nat.  Appl.  pt.  1,   3:   274-283.      September  1922. 
Dufrenoy,   Jean.      Les  maladies  des  pwmes  de  terre  dans  les  Hautes- 

Pyrenees    (aoQt-septembre  1921).     Bui.   Soc.   Path,   Veg.   France  8: 

137-138.     February  1922. 
Evans,  A.    T.,   C.   Janssen,    and  Matthew  Fowles.     Potatoes  in  South  Dakota. 

So.    Dakota  Agr.   Exp.    Sta.   Bui.    I96:   375'-4l5.      February  1922. 
Fofix,   Etienne.      Les  gales  de  la  pomme  de  terre.     Jour.   Agr.  Prat.  149 

(n.    s.,   39):   73-75,   93-94,    111-113.      July  22-29,   1922. 
Hardenburg,   E.   V.  A  study  by  the  crop  method  of  factors  influencing 

the  yield  of  potatoes.     New  York  (Cornell)    Agr.  Exp.   Sta.  Mem.  57* 

1143-1279.     1922. 
Hungerford,   Charles  W,     Leafroll,   mosaic,   and  certain  other  related 

diseases  in  Id^ho.     Phytopath.  12:   I33-I39 .     1922. 
______________________________       Some  newer  aspects  of  the  potato  disease  situation. 

Proc.  Ann.  Meet.  Washington  State  Hort.  Assoc.   I6  (I92O):  266-270. 

1921. 
Johnson,   James,     The   relation  of  air  tetaperature  to  certain  plant  diseases. 

Phytopath.   11:  44&-458,     1921. 
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Johnson,  T.  C.   Diseases  of  Irish  potato.   Trans.  Penin.  Hort.  Soc.  35 

(IS'^I):  147-152.   1922. 
McMay,  li.  B.   Potato  diseases  in  Oregon  and  their  control.   Oregon  Agr. 

Exp.  Stc--..  Cir,  24.:  53p.   February  1^22 . 
Wfclchers,  L.  L.   Totato  diseases  prevalent  in  Kansas,  and  their  control. 

Bienn.  Rep.  Kansas  State  Hort.  Soc.  3G.  (192O-2I) :   I24-I25.   I922 . 
Miege.  Emile.   Sur  une  maladie  de  la  ponme  de  terre  observe'e  au  Maroo 

Eul-  Soc.  Path.  Ve^'g.  Prance  9:  IO9-II2 .   April- June,  I922. 
Mottet,  Seraphim.   La  de'ge'n^re scene e  de  la  porrime  de  terre  Jour.  ^oc.  Nat. 

Hort.  Trance  IV,  23:  2G3-2G8.  July  I922.   (Trans.  Gard.  Chron  III 

73:  25-2G,  38-39.  1923) 
Murphy,  Paul  A.   Investigation  of  potato  diseases.   Dept.  Agr.  Canada 

Lxp.  Farms,  Bui.  44:  7-8G.   I921. 
Leaf-^roll  and  mosaic,  two  important  diseases  of  the 

potato.   Jour.  Dept.  Agr.  Tech.  Instr.  Ireland  22:  281-284. 

November  1922. 
Orton,  W.  ,1..   Mev/  work  on  potato  diseases  in  /anerica.   Rept.  Internat. 

Potato  Conference.  F.  109-179.^  Roy.  Hort.  Soc:  London,  I92I  (1922). 
Perret,  Claude.   La  dessiccation  premature  des  pieds  de  pommes  de  terre. 

Compt.  Rend.  Acad.  Agr.  Prance  8:  848-85I.  Nov.  1922 . 
La  degenerescence  des  pomr::es  de  terre.   Bui.  Soc.  Path. 

V^g.  Prance  9i  39-41  •   January-!  [arch  1922. 
Quanjer,  H-  W.  Nev/  v/ork  on  leaf-curl  and  allied  diseases  in  Holland. 

Royal  Hort.  Soc.  Rpt.  Internat.  Potato  Conf.  London,  Nov.  16-18, 

1921,  p.  127-145. 

Salaraan,  Redcliffe  N.   Degeneration  of  potatoes.   Rept.  Internat.  Potato 

Conf.  p.  79-91.   Roy.  Hort.  Soc:  London,  I921  (1922)  . 
Sandsten,  E.  P.  and  C.  lA  Tompkins.  Degeneration  in  Colorado  potatoes. 

Colorado  Agr.  Exp.  Sta.  Bui.  278:  I-I5.   I922. 
Schander,  Richard.   Kartoffelkrankheiten  in  fruhsomme  1922.   Landv;.  Zeit. 

42:  227.   July  15,  1922. 
Schribaux,  Emile.   Sur  la  degenerescence  des  porames  de  terre.  Compt,  Rend. 

:xad.  Agr.  France  8:  397-398.   I922 . 
Stalonan,  E.  0.,  J.  G.  Leach,  and  J.  L.  Seal.   Fruit  and  vegetable 

diseases.  Minnesota  Agr.  Exp.  Sta.  Bui.  199:  1-73-   J^"®  1922. 
Stuart,  William.   Potato  breeding,  selection  and  seed  development  v/ork  in 

the  united  States.   Rept.  Internat.  Potato  Conf.  I921.   p.  I5-2G. 

1922 . 

Taylor,  G.  lA   Degeneration  of  the  potato.   Gard.  Chron.  Ill  73:  54.  1923- 
Uinberg,  0.   Centre  la  degehe'rescence  de  la  pomme  de  terre.  Jour.  Agr. 

Prat.  87:  57-58.   January  20,  I923 . 
Wollenweber,  11.  VA   Krankheiten  und  beschadigungen  der  kartoffel.  Arb. 

Porschungsint  Kartoffelb.  no.  7.  5G  p.  1923 
Anon.  Plant  disease  investigations  at  the  North  Dakota  Station.  North 

Dakota  Sta.  Bui.  I59.   1922. 


DISEASES  OF  TOMATO 

Leaf  spot  caused  by  Septoria  lycopersici  Speg. 

The  reports  each  year  shov/  that  the  area  comprising  Nev;  Jersey,  Maryland, 
Delaware,  West  Virginia,  Virginia,  Kentucky,  Tennessee,  North  and  South  Carolina, 
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Ohio,  and  Indiana  suffers  great  losses  because  of  leaf  spot. 
in  general  no  exception  in  this  respect. 


The  3/-fcar  1922  was 


;  -  =  None 

\   e  =  Verj;-  slight 

i  V  =  Moderate 

1  Number  =  percentages 


Fig.  5-   Estimated  losses  fron  leaf  spot  in  the  United  States  in  1922. 

Massachusetts :   Of  comparatively  rare  occurrence  out-of-doors.   First 
observed  several  years  ago  in  greenhouse.   (Osmun) 

Virginia:   Tomatoes  in  home  garden  at  Bedford  were  almost  completely 
defoliated  on  July  I4.   (Frorarne) 

Indiana:   Serious  factor  in  gardens  and  canning  crop,   '"orse  in  southern 
half  of  state,  especially  extreme  southern  end;  but  prevalent  every- 
where.  Iloted  very  destructive  in  Marion  and  Gibson  Counties  in 
August.   Defoliation  worse  on  poor  soils  in  Gibson  County.   (Gardner) 

(See  also  Plant  Disease  Bulletin  G:  83-84,  9I-92,  I27.   I922) 

V/eather  relations 

Following  are  a  few  reports  given  by  collaborators  regarding  v/eather 
relations  to  Eeptoria: 

Nevf  Jersey:  Moisture  normal  during  infective  period  -  heavy  dev/s.  Warm 
days  and  cool  nights.   (poole) 

Delaware:   Heavy  rains  in  July  very  favorable  to  prevalence.   (Adams) 

Maryland:   Eastern  half  of  state  wet  during  surrjrner.   (Temple  c-  Jehle) 
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West  Virginia;  W'et   spring  and  early  suirmer;  cold  spring. 

Arkansas ;  ^'eather  dry  and  hot.   (Elliott) 

Indiana:   Drouth  checked  spread  of  disease.   High  temperature  favorable. 
(Gardner) 

Michigan;   Checked  in  southern  Michigan  by  dry  weather.   (Nelson) 

Table  21.   Dates  of  earliest  appearance  of  tomato  leaf  soct  -In  the 
TInited  States  in  1922. , 


Date 


Place 


Date 


Place 


May  19 
June  14 
June  20 
July  6 
July  20 


Terre  Haute,  Indiana 
Gloucester  County,  Kev/  Jersey 
Clinton  Co\inty,  Illinois 
Boonville,  Missouri 
Madison,  Wisconsin 


July  20: 
July  21 
July  24 
July 
£ept.  10 


New  Castle,  Delav;are 
Chautauqua  County,  New  York 
Stevens  Ccunty,  Minnesota 
Fort  Collins,  Colorado 
Vermont 


Control  measures 

There  is  a  general  agreement  that  spraying  with  Eordeavix  mixture  and 
fish-oil  soap  gives  excellent  results.   The  control  obtained  by  dusting  has  not 
been  the  same  in  all  cases. 

New  Jersey;   This  disease  has  been  very  serious  during  the  past  three 

years.   Treatment  for  control  is  practiced  in  a  few  sections  of  the 
state.  Very  good  control  has  been  obtained  with  4~4~5'^  Bordeaux 
plus  1-1/2  lbs.  fish  oil  soap.   (Poole) 

Delaware;   Copper  dust  gave  promising  results  in  two  fields,   (^daras) 

Kentucky;   Defoliation  reduces  set  and  causes  burning  of  fruit.  Five 

dustings  on  each  of  four  plantings  of  tomatoes  with  Bordeaux  gave  no 
appreciable  control  of  leaf  spot.   (Valleau) 

Indiana:   K.  D.  Brovm  reports  control  in  Washington  County  by  spraying 
the  plant  beds.   Field  loss  reduced  by  fertilizer  and  manure. 
(Gardner) 

Michigan;   Effectively  controlled  by  Bordeaux  plus  resin-fish-oil  soap. 
(Nelson) 

Pusarium  wilt  caused  by  Fusarium  lycopersici  Sacc. 

According  to  collaborators'  estimates,  serious  losses  of  tomatoes  due  to 
wilt  are  confined,  in  1922,  mostly  to  states  bordering  the  lower  Mississippi  and 
Ohio  Rivers.   In  addition  there  are  moderately  heavy  losses  in  Kansas,  Texas, 
South  Carolina  and  the  Chautauqua  district  of  New  York. 

New  York:   Rather  general,  especially  in  the  Chautauqua  tomato  district. 
(Chupp) 


New  Jersey:   In  Gloucester,  Camden,  and  Burlington  Counties  also 
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scattered  in  other  counties.   (Poole) 
r.aryland;   Cccurrfed  in  eastern  half  of  state.   (Temple  &.   Jehle) 


Fig.  G.      Scvi^rity  of  Fusarium  v/ilt  in  the  United  States  in  1922. 

Virginia:   General  in  Essex  County  also  reported  from  Richmond,   (Fromme) 

West  Virginia:   Rather  unimportant.   Found  locally,  mostly  in  Brooke 
County,   Some  Marvel  Wilt  resistant  proved  very  satisfactory. 
(Department  Plant  Pathology) 

Florida:   This  disease  was  prevalent  all  over  the  state  this  past  season. 
(Burger,  August  1922) 

Mississippi:   General  in  most  every  garden  in  state  v/here  resistant 

varieties  are  not  used.   Resistant  varieties,-  viz,  Pritchard  and 
Edgerton  selections,  continue  to  give  good  satisfaction,  and  many 
gardeners  by  using  them  are  able  to  grow  good  crop  on  badly  infected 
soil.   (Neal) 

Texas:   Very  prevalent.  Almost  epidemic,  1^%   loss.   (Taubenhaus) 

Indiana ;   State  v/ide.   Some  districts  still  free  from  vdlt,  such  as 
Orange  and  V/ashington  Counties.  (Gardner) 

Illinois;  Most  important  disease  from  commercial  standpoint.   (Anderson 
and  Tehon) 

Vdsoonsin:   A  few  scattering  plants  seen  and  others  reported.   Of  little 
importance  in  Vdsconain.   (Vaughan) 
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(See  also  Plant  Disease  Bulletin  6:  6o,  83,  92,  I28.   I922) 

The  most  favorable  weather  conditions  according  to  reports  are  drouth  and 
high  temperature, 

Missouri;   In  districts  affected  by  drouth  very  severe.   (Maneval) 

Indiana;   Drouth  favorable.  Hot  July,  August,  September  favorable. 
(Gardner) 

Table  22.   Dates  of  earliest  appearance  of  Pusarium  wilt  in  I922. 


Date 

Place              : 

:   Date 

:       Place 

April 

:  Fort  Smith,  Arkansas           : 

:  June 

:  Burlington  Co.,  N,  J. 

May  16 

:  Louisiana 

:  July  13 

:  Hamilton  County,  Ohio 

May  18 

A.  5-  M.  College,  Mississippi    : 

:  July  22 

•  Jefferson  County,  111, 

May  24 

Indianapolis,  Indiana         : 

:  July 

Seaford,  Delaware 

May  29    ; 

Columbia,  South  Carolina       ; 

:  Aug.  4   : 

New  Haven,  Connecticut 

June  13 

Crav/ford,  Kansas              : 

:  Aug.  19  . 

Mandan,  North  Dakota 

June  15 

Missouri                     : 

Varietal  susceptibility 

The  ideal  goal  to  be  sought  in  the  control  of  diseases  is  the  procuring 
of  immune  varieties.   Even  though  the  breeding  work  has  only  begun  wonderful 
results  have  been  obtained  v/ith  such  vegetables  as  cabbage,  beans,  waterm.elon 
and  others.   Some  exceptionally  good  work  has  been  done  also  with  tomatoes,  and 
according  to  the  reports,  the  selected  varieties  are  proving  entirely  satisfac- 
tory. 

New  Jersey;   Observed  on  Bonny  Best,  Baltimore,  Earliana,  and  Stone. 
(Poole) 

V/est  Virginia;   Some  Marvel  wilt-resistant  proved  very  satisfactory. 

Kentucky;   Marvel  seemed  to  be  resistant  and  satisfactory  in  other  ways 
in  greenhouse.   (Valleau  &  Gardner) 

Mississippi;  Resistant  varieties,  viz.,  Pritchard  and  Edgerton  selec- 
tions continue  to  give  good  satisfaction.  Many  gardners  by  using 
them  are  able  to  grow  good  crops  on  badly  infested  soil.   (Neal) 

Louisiana;   Louisiana  resistant  varieties  very  successful.   (Edgerton) 

Arkansas;   Norton  and  Louisiana  Red  and  some  other  selections  resistant. 
(Elliott) 

Indiana;   Large  acreages  grov/n  for  the  Heinz  Company  in  Gibson  County 
•  are  being  infested  with  wilt  by  use  of  plants  from  Henderson, 
Kentucky.   Columbia,  Norton  and  Norduke  varieties  showed  resistance, 
as  compared  with  Greater  Baltimore,  although  none  were  entirely 
free  from  wilt.   (Gardner) 
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Illinois;   Resistant  varieties  developed  by  the  Dept.  Hort.  held  up  well 
again  this  year.   (Anderson  and  Tehon) 

hastovri :      One  to  ten  percent  of  crop  injured.   C-lote  more  resistant  than 
ST,one,  Ponderosa,  Bonny  Best  and  John  Baer,  the  conmon-. varieties. 
Data  by  J.  T.  Rosa.   (ivlaneval) 

R86 la-cant  varieties  from  U.  S.  D.  A.;  Norton,  Columbia, 
Mar^vel  ail  showed  fair  resistance  but  quality  of  first  not  uniform 
nor  very  good.   Data  by  E,  M-  Page.   (Maneval) 

Control  measures 

VMlt  being  caused  by  a  soil  organism,  resistant  varieties  are  the  only 
feasible  means  of  control.   Soil  disinfection  and  rotation  may  also  be 
practiced  to  a  limited  extent. 

Indiana;   In  greenliouses,  bringing  in  new  soil,  changing  locations  of 

houses  failed  to  control.   In  one  new  house,  disease  v;as  introduced 
with  transplants.   In  canning  crop,  wilt  is  usually  associated  with 
the  use  of  southern  grov/n  plants.   At  LaFayette  evidence  was 
obtained  that  most  of  the  soil  infestation  disappeared  after  four 
years  without  tomatoes,  but  not  all,-  one  ca?e  of  wilt  occurred. 
(Gardner) 

References 

Norduke,  a  new  variety  of  v/ilt-resistant  tomatoes.   U.  S.  Dept.  Agr. 
Clip  Sheet  1^21 .   Feb,  20,  1922. 

"In  the  course  of  work  on  the  selection  of  tomatoes 
that  will  resist  the  wilt  disease,  v;hich  causes  a  large 
annual  loss  xi.i  the  tomato -canning  States,  the  United 
States  Cepa?.  "cment  cf  Agriculture  has  developed  a  variety 
called  Norduke,  similar  to  Stone,  but  highly  resistant  to 
wilt.   Four  other  wilt-resistant  varieties  have  already  been 
produced,  kno'wn  as  the  Marvel,  which  is  a  medivim  early 
tomato  selected  from  Merveille  des  Marches,  bearing  a 
heavy  yield  of  large.  smootJi,  red  fruit;  the  Norton  selected 
from  St,one,  producing  a  heavy  yield  of  large,  smooth  solid 
red  fruit,  whi  ;h  i'ipens  slov/ly,  and  therefore  ships  well;  and 
Columbia  and.   ^-"-rling ton,  medium  late  varieties,  selected  from 
Greater  Baltimore. 

Pollock,  N.  A.  R.   Some  notes  on  Fusariuiri  in  the  tomato  plant  in  north 
Queensllani,   Queensl,  Agr.  Jour.  18:  10-12.   July  19.22. 

Infection  probably  occurs  most  frequently  through  damaged 
roots.   Dipping  in  a  solution  of  one  part.  CU  S  0.  to  5OO  parts 
water  when  transplanting,  and  v/atering  v/ith  the  same  or  a 
weaker  solution  did  not  give  complete  control,  but  it  was  noted, 
that  treated  plants  were  longer  in  developing  the  disease. 

Pritchard,  Fred  J,   Development  of  wilt  resistant  tomatoes.   U.  S.  Dept. 
Agr.  Bui,.  1015:  18.   1922.  ' 

"The  charac'ceri sties  and  distribution  of  the  disease, 
source  of  infection,  and  persistence  of  the  fungus  in  the 
soil  are  discussed The  Marvel,  Columbia,  Norton  and 
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Arlington  varieties  developed  by  the  author;  and  Louisiana 
Red,  Louisiana  Pink,  and  Tennessee  A  lG-2,  proved  resistant 
to  wilt  and  suitable  for  commercial  purposes."   (Abst.  in 
Bot.  ;.bsts.  11^:  Entry  2893.   1922) 

Western  yellow  blight  (cause  not  definitely  determined) 

Western  yellow  blight  is  reported  from  Idaho  (5%  loss),  Utah  (l%  loss), 
Oregon  and  Y/ashington.   The  cause,  judging  from  reports,  is  not  definitely  known. 
From  Washington  it  is  given  as  Corticium  vagum;  from  Oregon,  PusariLun  et  al  ?; 
and  from  Idaho ,  Fusarium  sp . 

Oregon:   Damage  most  severe  in  sections  east  of  the  Cascade  Mountains 

from  Columbia  Basin  to  Klamath  County.   In  the  V/asco  County  sections 
were  reported  as  less  severe  than  usual  in  most  cases.   Supt.  Dean 
of  Umatilla  Branch  Station  at  Hermiston  says  it  is  not  serious 
"where  crops  have  some  shade  and  Soil  is  fertilized.   Damage  other- 
wise 50  to  IOO70."   (Earss) 

Washington:   Becoming  more  prevalent  about  Pullman  and  vicinity  but  not 
as  prevalent  as  in  other  years.  1%   loss.   (Dana) 

Reference;   Keald,  F-  D.  (Washington  Col.  Sta.  Bui.  1G7:  38-43. 
1922.   The  results  of  continued  observations  on  the  western 
blight  or  yellows  of  tomato  are  given  in  which  the  author 
reports  the  failure  to  secure  cultures  of  Rhizoctonia. 
Isolations  made  from  diseased  material  shov/ed  that  both 
Rhizoctonia  and  Fusarium  are  present,  and  the  possibility  of 
the  two  fungi  acting  together  to  produce  the  disease  is 
being  investigated. 

Early  blight  and  nailhead  spot  caused  by  Macrosporium  spp . 

Early  blight  and  nailhead  spot  was  less  severe  in  nearly  all  states 
excepting  Hew  York,  where  the  .^ternaria  fruit  spot  became  so  prevalent  that 
canning  companies  in  the  Ontario  lake  district  refused  to  accept  the  tomatoes 
v;hich  the  farmers  were  delivering.  Below  the  surface  spot  on  the  fruit  was  a 
blackened  streak  extending  through  the  flesh  and  making  the  tomatoes  unfit  for 
anything  but  catsup. 

New  York:   Leaf  spot,  and  particularly  a  fruit  spot,  wherever  tomatoes 
are  grown.   So  great  was  the  loss  that  the  Canners*  Association 
has  asked  -iTor  the  services  of  a  pathologist  during  the  growing 
season  next  year. 

Jefferson  County;   Serious  infection  this  year  and  last.  (Chupp) 

New  Jersey;   General,  of  most  importance  in  Burlington,  Camden  and 

Gloucester  Counties.  Wet  in  early  season.   The  mold  is  associated 
with  sun  scald.   Infected  fruit  rots  if  conditions  are  favorable  to 
the  organism.   Usually  the  infected  fruit  dries  up  on  the  field, 
v/here  it  is  left  by  the  pickers.   (po^le) 


Go 
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V/est  Virginia;   Generally  later  in  appearance  and  less  destructive  thar. 

last  year  on  early  crop.   Very  little  fruit  injury.  More  common  and 
more  destructive  on  the  early  crop  than  the  leaf  spot  except  in 
few  instances.   (Sherv;ood) 


Indiana  :  Mainly  as  a  fruit  spot;  also  as  collar  rot.  An  ^ilternaria 
fruit  spot  Serious  late  in  season  and  assumed  to  be  due  to  A. 
solani. 

Spots  oval  or  circular,  sx;inken,  smooth,  with  an  even  margin, 
and  black  or  brown  in  color.  YvTien  very  small  margin  may  be  lobed 
usually  on  late-maturing  fruits.  Alternaira  isolated  repeatedly. 

Collar-rot,  probably  due  to  this  fungus,  occurred  in  same 
locality  \7here  it  occurred  last  year  -  Hancock  County,  on  June  2G, 
and  is  attributed  to  plant  bed  infection  of  seedlings.   (Rosenbaum, 
J.  A.  Macrosporium  foot-rot  of  tomato.  Phytopath.  10:  415-522 . 
1920.)   (Gardner) 

Mississippi:   Defoliation  of  plants,  especially  early  varieties,-  spotted. 
Mostly  in  southern  counties-   Several  fields  in  Hinds,  Copiah, 
Harrison,  and  Pearl  River  Counties  v;ere  rather  seriously  affected, 
causing  defoliation.   (Neal) 

Texas:   This  disease  was  found  in  cold  frames  of  tomato  plants  and  in 
sweet  potato  beds  in  east  Texas.   It  is  similar  to  the  one 
described  by  Rosenbaum  and  Pritchard  on  the  tomato.  From  isolation 
and  infection  studies  of  the  Texas  material,  it  was  found  that 
Macrosporium  solani  v/as  the  only  organism  present  in  both  the  sweet 
potato  and  tomato  material.   Little  difficulty  was  experienced  in 
infecting  healthy  plants  of  both  hosts  with  this  fungus.  (Taubenhaus) 


Table  23, 
States  in  1922. 


Prevalence  of  early  blight  and  nailhead  spot  in  the  United 


State 

S   loss  : 

:    State 

:%   loss 

: :   State 

:    %   loss 

Nev;  Hampshire 

:  Trace  : 

:  V/est  Virginia 

:   10 

:Ohio 

;  Not  serious 

Massachusetts 

:    *' 

:  Kentucky 

:    0 

: : Indiana 

:  Present 

Connecticut 

:    .5   : 

:  Tennessee 

:    2 

, : Illinois 

4 

Nev/  York 

10    : 

;  Florida 

:Present  . 

rV/isconsin 

Trace 

Nev;  Jersey 

•  3 

:  Mississippi 

'        3 

:  Minnesota 

II 

Delaware 

General : 

:  Louisiana 

1 

.  :Iowa 

.  Present 

Maryland 

Trace   : 

:  Texas 

:     1 

;  Kansas 

fi 

Virginia 

2    : 

:  Arkansas     \ 

Trace 

:  Idaho 

;  Washing  ton  : 

0 
0 

in  1922 


Table  24.   Dates  of  earliest  appearance  of  early  blight  and  nailhead  spot 


Date 


Place 


Date 


Place 


May 
June  1 
June  1 
June  10 
June  17 


Gloucester  County,    Nev/  Jersey 
V/ood  County,   V/est  Virginia 
Summit  County,   Ohio 
Jackson,   Mississippi 
t;ashin3ton  County,    Illinois 


July  28 
July 
Aug.  I. 
Oct.  L 


Riley,  Kansas 
Tompkins  County,  New  York 
Seaford,  Delav/are 
Marion  County,  Indiana 
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Varietal  suace-otibility 

No  definite  infornation  about  varietal  susceptibility  v/as  submitted. 

New  York;   Ponderosas  and  Nortons  transplanted  side  by  side  on  same 

day.   Ponderosas  almost  defoliated,  while  Nortons  were  almost  free. 
(Chupp) 


Mosaic 
(See  also  mosaic  of  potato,  especially  references) 

Mosaic  of  tomatoes  is  of  considerable  importance  in  many  areas,  both  in 
the  field  and  the  greenhouses. 

New  Jersey;   Aphis  are  no  doubt  closely  related  to  the  dissemination  of 
tJiis  disease  in  Nev;  Jersey.  The  ''streak"  and  filiforai  conditions 
are  considered  to  be  related.   The  latter  two  are  serious  in  green- 
houses, especially  on  './inter  grown  tomatoes.   As  hi-h  as  95%  loss 
was  observed  in  several  greenhouses  in  December.   (Poole) 

Indiana:  Yield  reduced.   Pruit  lesions  noted  both  in  greenhouse  and 
field  crops.  Verse  in  central  part  of  state.   (Gardner) 

Illinois:   Throughout  the  state,  especially  common  in  greenhouse, 
(/vnderson  and  Tehon) 

Missouri:  Severe  infections  in  greenhouses  under  forcing  conditions. 
General  in  several  localities,  2  to  25^^  of  crop  injured-  Data  by 
J.  T.  Rosa.   (Maneval) 

Kansas :   Only  fairly  common  and  causing  but  little  damage,  in  spite  of 
many  plants  shovring  mosaic  symptoms.   (P.  P.  T/hite) 

Oregon;  Reported  as  slight  from  ■■illamette  Valley  and  Umpqua  Valley. 
(Earss) 

(See  also  riant  Disease  Bulletin  o:  59,  84,  112,  I28.   1922) 

Table  25.  Prevalence  and  importance  of  tomato  mosaic  in  1922,  according 
to  collaborators. 


State 


Connecticut 
New  York 
New  Jersey 
Pennsylvania 
Delaware 
Maryland 


%   loss 


Present 

10 

IS 
Very  ^)revalent 

5 

Trace 


State 


V/est  Virginia 

Louisiana 

Arkansas 

Ohio 

Indiana 

Illinois 


C't 


%  loss 


Slight 

5-10 

Trace 

Not  marked 

2 
Trace 


;  State 


/=  loss 


; Michigan  :Not  extensive 
: Minnesota:       1 


:  Iowa 
;Missouri 
: Kansas 
:  Idaho 
: Oregon 


:Very  important 
:     2-25 
:?resent 
:I.iore  than  usual 
: Present 
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Table  2G.   Dates  of  earliest  appearance  of  mosaic  during  1922. 


Date 

Place                                 : 

:      Date 

Place 

May  3 

•Cuyahoga  County,    Ohio                     : 

:   June  8 

,   Missouri 

May  10 

Cass  County,    Indiana                       : 

:   July  24- 

Cloud,    Kansas 

May'lG 

.Louisiana                                               : 

:    July  27- 

Branford,    Connecticut 

May  22 

Ramrey  County,   Minnesota              : 

:    Aug.   4 

Seaford,    Delaware 

I/ay 

Gloucester  County,    New  Jersey    : 

:    Aug.    29 

:    langs  Covin ty,    New  York 

Control  measures 

In  tomato  mosaic  it  has  been  proved  definitely  that  weeds  are  harborers 
of  the  virus.   The  question  arises  as  to  v/hether  tnore  weeds  will  not  be  found 
associated  with  different  diseases,  the  control  of  which  will  depend  upon  the 
eradication  of  the  weed  hosts.  ' 

Indiana;  A  field  control  experiment  in  v;hich  an  active  campaign  was 
v/aged  against  v;eed  carriers  resulted  as  follows:   ^'i.ug.  29,  .43^ 
mosaic  in  fieH  1  ten  acres)  and  1.8%  in  field  2  (5  acres)  as 
compared  with  14.2fQ  in  field  3  (30  acres).   Fields  1  and  2  were 
v;eeded,  field  3  ^^^s  check.  Abundant  evidence  against  horse 
nettle  as  well  as  ground  cherry,  as  carriers  of  mosaic.  (Gardner) 

Minnesota:   Heavily  infected  Solahum  nigrum  associated  v/ith  diseased 
tomatoes.   (Section  of  Plant  Pathology) 

Idaho :   Important  in  seme  sections.   Found  on  Solanxjm  nigrum  in  several 
tomato  fields.   (Hungerford) 

References 

Bewley,  7/.   Tomato  diseases.   Jour.  Roy.  Hort.  Soc.  47:  169-I74. 
Sept.  1922. 

Gardner,  M.  W.  and  J.  B.  Kendrick.   Indiana  Sta.  Bui.  26I:  24p.l^2. 
A  number  of  annual  and  perennial  solanaceous  plants 
have  been  found  that  are  subject  to  mosaic.  Of  these  the 
perennial  species  are  considered  of  most  impoi'tance  on 
account  of  the  wintering  over  of  the  rootstocks.   Several 
species  of  ground  cherry  (physalis  spp.)  and  the  horse  nettle 
(SojLamm  carolinense)  are  common  weeds  in  tomato  fields  in 
Indiana,  and  their  eradication,  together  vdth  any  related 
species,  is  recommended.   Suggestions  are  also  made  for  seed 
bed  and  greenhouse  control  of  this  disease.   (.abstract  Exp. 
Sta.  Rec.  47.  Oct.  1922) 

Overvrintering  of  tomato  mosaic. 


rcc 


.Bot.  Gaz.  73:  489-455.  June  1922. 


Blossom  end  rot  (non~parasitio) 

Not  many  definite  estimates  v;ere  given  of  the  losses  incurred  through 
blossom  end  rot  but  the  average  loss  v/as  evidently  not  so  high  as  last  year. 
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^3 


The  cause  is  considered  as  ecological,  but  the  collaborators  are  not  all  agreed 
as  to  the  exact  conditions  which  produce  the  disease. 

New  York:  Where  Ponderosas  wt-re  defoliated  with  Alternaria  there  was 
no  blossom  end  rot,  but  Kortons  free  from  Alternaria  and  growing 
on  adjoining  rows  fruit  damaged  30  to  40%.   (Chupp) 

New  Jersey:   The  disease  has  teen  observed  on  Stone,  Ear liana,  Bonny 
Best,  and  Baltimore  varieties.   It  is  most  severe  in  greenhouses, 
where  from  20  to  'jO   per  cent  loss  occurred.   (Poole) 

Virginia:   Frequent  rains  prevalent,  severe  injury.   (Fromme) 

West  Virginia:   About  usual  amount  seen  and  very  generally  distributed 
over  the  state.   (Sherwood) 

Georgia:   Very  common  and  caused  serious  loss;  in  many  instances  from 
50  to  80%  of  the  early  crop.   (McKatton) 

Mississippi:   All  varieties  appear  to  be  affected  to  about  the  same 

degree.   Blossom  end  rot  is  second  in  importance  to  v/ilt.  (Neal) 

Oregon;   General  but  not  apparently  as  severe  as  usual  perhaps  due  to 
the  fact  that  dry  v/eather  prevailed  from  the  time  the  plants  v/ere 
set  out  thus  forestalling  an  unbalanced  condition  later.   (Barss) 

Table  27.   Prevalence  of  blossom  end  rot  of  tomatoes  in  1^22 . 


State 

:%   loss  : 

:    State 

:%   loss  : 

:     State 

:   %   loss 

Vermont 

:Slight  : 

:  Mississippi 

:  10-12  : 

-Michigan 

:  Present 

New  York 

.  2-3    : 

:  Texas 

: Present: 

:V/'isconsin 

:  Minor 

Hew  Jersey 

Com.mon  : 

:  Arkansas 

4  •■ 

Minnesota 

Slight 

Ohio 

Slight  : 

:  Indiana     : 

Severe  : 

Iowa 

:  Present 

Virginia 

Slight  : 

under  ; 

North  Dakota   : 

Severe  locally 

T7est  Virginia  : 

2    : 

glass  : : 

Idaho 

Present 

South  Carolina: 

6    : 

:  Illinois 

1   :. 

Washington 

Two  reports 

Georgia       : 

Serious: 

Oregon        : 

General 

Table  28.   Dates  of  earliest  appearance  of  blossom  end  rot  in  1922. 


Bate 


Place 


Date 


Place 


May  27 
July  G 
July  7 
15 


AUf 


A.  &.   M-  College,  Mississippi 
Calhoun,  South  Carolina 
Ramsey  County,  Minnesota  ' 
Page,  North  Dakota 


August 
Sept.  1 
Sept.  15 
Oct.  8. 


Tompkins  County,  New  York 

Madison,  WiEconsin 

Vermont 

Tuscarav/as  County,    Ohio 


Reference 


Bewley,  W.   Tomato  diseases.  Jour,  Roy.  Hort.  Soc -  47:  169-I74-   Sept. 
1922. 
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Leaf  mold  caused  by  Cladosporium  fulvum  Gke. 

Leaf  mold  is  not  an  important  disease,    although  in  the   greenhouEe   it 
may  become   troublesome  if   tlie  humidity  of   the   atmosphere  becomes  too  high. 
The   disease  v/as  reported  from  Massachusetts,    Connecticut,    New  York,    New  Jersey, 
Kentucky,    Florida,    Louisiana,    Ohio,    Indiana,    Iowa,   and   Kansas. 

NevJ  Jersey;      IMs  disease  has  been  common  on  jjreenhouse   f,rov/n  tomatoes 
in  this   state  for   several  years.      It  is  especially  abundant  on 
tomatoes  maturing   in  October  and  November.      Only  slight   infec- 
tions have  been  observed  in  the  field.      (Poole) 

Florida;      There   are  24  acres  under  cloth  and   slats.      The  plants  were 
set  about  middle  of  August  after   tobacco.      They  have  been  dusted 
once  a  v;eek  xvith  Paris  creen   (l  to  3   lbs.  per  acre).      The  mold 
has  appeared  within  the   last  tv/o  v/eeks  and  vdll  cause  damage  if 
the  frost  does  not  kill  the  plants  durin;j  the  next  month. 
(V/.   B.    Tisdale,   October  24,    1^22) 

Louisiana:      Common  and  in  a  few  localities  very  severe.      In  the  worst 
infected  region,    one  patch  was  practically  killed.      In  most 
sections  of  the   state,   however,   the  leaf  mold  was  only  of  minor 
importance.      (Edgerton) 

Reference 

Bewley,  W.   Tomato  diseases.   Jour.  Roy.  Hort.  Soc  47:   l69"174' 
Sept.  1922. 

Bacterial  blight  caused  by  Bacterium  solanacearum  EPS 

In  none  of  the  eleven  states  from  which  bacterial  blit^ht  v/as  reported 
•was  it  serious.   In  Maryland  it  was  first  observed  in  Wicomico  County,  July 
28.   In  one  field  the  infected  plants  averaged  25%.   The  average  loss  for  the  • 
state  v:aE  a  trace.   In  Virginia  a  trace,  and  in  V/est  Virginia  two  fields  were 
observed  in  Barbour  County  v/ith  about  33-l/3%  loss.   In  South  Carolina  it  was 
fairly  common,  being  observed  first  June  3;  in  Georgia  general  and  serious  in 
home  gardens;  in  Florida  it  vms  reported  from  several  localities;  in  Mississ- 
ippi it  was  not  observed;  in  Louisiana,  only  scattered  infections  (l/o  loss), 
the  first  of  which  Vv-ere  observed  May  22;  in  Texas,  Taubenhaus  reports  only  a 
trace;  in  Indiana,  it  being  found  serious  in  one  greenhouse,  isolation  and  inoc- 
ulation experiments  were  conducted  which  proved  the  pathogenicity  of  the  organ- 
ism in  question;  and  in  ^u^izcna  1%   loss  was  recorded. 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  ^'nlll. 

Root  knot  is  reported  from  New  Jersey,  V/est  Virginia,  South  Carolina, 
Mississippi,  Louisiana,  Texas,  Ohio,  Indiana,  Kansas,  and  Vfashington.   Per- 
centages of  loss  are  5%  in  South  Carolina,  1%   in  Mississippi  and  Texas,  and 
5  to  10%  in  Louisiana.   Following  are  the  comments  by  collaborators;   New  Jersey 
(poole)  "No  record  v/as  obtained  of  infestation  of  plants  in  field.   Heavy 
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lessee  amounting:  to  ^0%  have  been  observed  in  a  few  ^greenhouses."  ^'iscissippi 
(Neal)  ''Stunted  plants,  poor  or  no  yield.  One  report  this  season  from  V.ayncs- 
boro  causing  serious  loss  in  a  three-acre  field-  Ohio  (Thomas)  "Found  only 
in  creerJiouses,  successfully  ccntrolled  by  steam  sterilization-   Indiana 
(Gardner)  "Serious  in  r,^& enhout.es;  occasional  in  field.   H-  D.  Brov^n  is 
publishing  a  Purdue  Station  Bulletin  on  greenhouse  soil  sterilization  vdth 
steam  pipes  and  tile  to  control  nematodes,"   Kansas  (V/hite)   "Nematodes  seem 
to  be  quite  prevalent  in  Reno  County,  cause  considerable  damage.   Trouble  has 
been  had  in  the  c^^eenhouse  as  well  as  the  field  with  nematodes." 

Reference 

Sandground,  J.   A  study  of  the  life-history  and  methods  of  control  of 
the  root  p>all  nematode,  Heterodera  radicicola  (Greef )  Iltlll.  in 
South  Africa.   So-  .'.fr.  Jour.  Sci .  18:  399-418 .   1^22. 

Other  diseases  -  those  affecting  stems 

Fuliif;o  septica  L. ,  a  slime  mould,  smothered  plants  in  the  seedbed  in 
Washington  County,  Ohio, 

Winter  bli  ht,  stripe  or  streak  (cause  unknown)  has  been  reported  from 
New  Jersey,  New  York,  and  Kansas.   In  i:ew  Jersey  Poole  says:   "A  diseased  plant 
is  occasionally  found  in  large  fields.   It  is  serious  in  both  fall  and  spring 
crops  of  tomatoes  in  greenhouses.   As  hi/^h  as  95'^^  of  plants  in  a  few  ~reen- 
houses  were  affected  v;ith  the  disease,"   The  follov/inc  references  are  ::iven: 

W.  Bewley.   T^omato  diseases.   Jour.  Royal  Hort.  Sqc.  47:  1S9-I74.  1922. 
Paine,  S.  G.  and  M.  S.  Lacey.   Studies  in  bacteriosis  VII. .Comparison 

of  the  "stripe  disease"  with  the  "Grand  Rapids  disease"  of 

tomato.  Ann.  Appl .  Biol.  9:  210-212.   1922 

Bacterial  wilt  caused  by  Aplanobacter  michi.g.anense  EPS  V7as  reported 
July  24  from  Grand  Rapids,  Michigan.   It  is  commonly  the  cause  of  wilted 
plants  in  Grand  Rapids  greenhouses. 

Collar  blir.ht  caused  by  Rhizoctonia  solani  Kilhn  was  found  very  prevalent 
in  seed  beds  in  Delaware.   In  New  Jersey,  Rhizoctonia  caused  a  dampin?;  off  cf 
seedlinrs  in  hot  beds.   The  loss  was  slight.  Boihcollar  rot  and  damping  off 
v;ere  found  in  New  York. 

Leaf  roll  (cause  unknovm)  was  very  severe  from  about  the  middle  of  July 
to  the  first  cf  August  at  Manhattan,  Kansas,  according  to  a  report  from  R.  P. 
V\fhite. 

Damping  off  of  seedlings.  Bewley  (Bewley,  W.  Jour.'  Roy.  Hort.  See.  47: 
169-174.   Sept.  1922.)  says:   "This  disease  is  caus.ed  by  a  number  of  different 
fungi,  but  mainly  those  belonging  to  the  genus  Phytophthora  and  especially  P 
cryptogea  Pethybridge  and  P.  parasitica  Dastur." 

Damping  off  attributed  to  Pyth'ium  debaryanum  Hesse  v/as  reported  from  New 
Hampshire. 

Sclerotium  blight  caused  by  Sclerotium  rolfsii  Sacc.  was  observed  June 
15  in  one  field  in  Soutii  Carolina. 

Holloa  stem  caused  by  drouth  and  spindling  transplants  was  serioup  locally 
in  Indiana.   According  to  Gardner  the  growers  often  mistake  it  for  Pusarium  wilt. 

Frost  injury  -  early  plantings  of  tomatoes  were  badly  injured  in  the 
Imperial  Valley,  California  (C  L-  Brovm,  Bur.  Mark.  ."•  Crop  Est.,  Div.  Letter 
3:  31.   1922) 
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6G  T01\UT0  -  other  diseases 

Ll.'^.htning  in.iurv  -  found  by  Gardner,  July  7,  at  LaFaycttfc,  Indiana. 

ii!^''^'^r  J:IlJL'£y  "  ^^  Caroline  and  Dorchester  Counties,  Maryland,  tomatoes 
v/ere  greatij'-  damaged  by  flcods  and  heavy  rains.   Losses  estimated  at  50  "to  75'" 
of  crops.   Septoria  came  on  badly  afterv/ards, 

ether  diseases  -  those  affecting  fruit  or  blossoms 

Late  blight  caused  by  Phytophthora  infestans  (Mont.)  De  Bary.  The 
disease  was  reported  from  only  four  states  in  1922 .   In  New  York  and  New 
Jersey  there  v;ere  only  traces  of  the  disease.   In  Virginia  there  was  much 
loG3  on  tlie  higher  altitudes  of  the  southwest  section,  a  maximum  of  75^' 
injury  being  found  in  some  fields.   In  Vifest  Virginia  it  started  late,  so  that 
in  nBi\y   oases  it  v;as  checked  by  dry  hot  weather.   The  estimated  loss  v/as  ^%. 
None  was  found  in  Ohio.   It  v;as  interesting  to  note  that  in  Virginia  copper- 
lime  dust  gave  good  control. 

phoma  fruit  rot  caused  by  Phoma  destructiva  Plowr.  v/as  found  in  New 
York,  Nev/  Jersey,  Virginia,  Arkansas,  Ohio  and  Iov;a.   In  New  York  it  v/as 
found  on  cracked  fruit,  destroying  2  to  3%;  a-^d  in  Arkansas  it  was  severe, 
the  ma  ■  •  Tjum  rot  found  in  any  one  field  being  ^%.      In  the  other  states  the 
loss  was  only  slight.   Ohio  (Thomas)  -  "Fruit  rot  was  found  in  Washington 
County  t]iis  year.   This  disease  had  not  been  previously  noted  to  have 
occurred  in  the  state.   Only  slight  loss  resulted  this  season."  /Arkansas 
(Elliott)  -  "Common,  causing  considerable  rot.''  Virginia  (Fromme)  - 
"Common  but  of  relatively  minor  importance."  New  Jersey  (Poole)  -  "Only 
fev;  specimens  of  serious  rot  found  in  Burlington  County  and  at  Experiment 
Station."   (Reference:   Link,  G.  K.  K.  and  F.  C.  Meier.  Phoma  rot  of  toma- 
toes.  U.  S.  Dept.  ;.gr.  Dept.  Circ.  219 .   1922.) 

Anthracnose  caused  by  Colletotrichum  phomoides  (Sacc)  Chester.  -  was 
observed  in  New  Jersey,  Indiana  and  Kansas.  Poole  of  New  Jersey  states  that 
"The  disease  caused  25%  loss  of  ripe  fruit  in  some  fields  of  Bonny  Best  toma- 
toes.  It  wac  found  only  on  ripe  fruit.   The  loss  for  the  state  v:as  slight." 
Indiana  (Gardner)  -  "Abundant  in'  canning  factory,  Marion  County,  IO-4-22,  and 
in  fields.   It  is  a  rot  of  ripe  fruit."   Kansas  (V*hite)  -  "The  disease  is 
present  to  a  slight  extent  in  the  tomato  project  work  here.   It  has  not  been 
observed  elsewhere," 

Euck-eye  rot  caused  by  Phytophthora  terre stria  Sherbakoff  vvas  present 
at  Hazelhurst,  Mississippi  in  June.   It  v/as  doing  slight  damage.   Indiana 
(Gardner)  -  "Serious  in  greenhouses  where  it  has  previously  occurred.   See 
Kendrick,  James  B.  Phytophthora  rot  of  tomatp,  eggplant  and  pepper-  Proc. 
Ind.  Acad.  Sci.  I922."  Other  reference;   Bewley,  V/.   Tomato  diseases.  Jour. 
Royal  Kort.  Soc.  47:  169-174.  I922." 

Bacterial  spot  caused  by  Bacterium  vesicatorium  Doidge  did  some  damage 
in  Indiana,  Michigan  and  Kansas., 

Indiana:   Seed  disinfection  seems  to  have  controlled  this  disease  in  the 
canning  crop.   Only  a  very  few  cases  were  noted  in  canning  factory 
belts,  Marion  County,  October  I4.   (Gardner) 

Michigan;   At  Michigan  Agricultural  College  in  Horticultural  Department 
variety  test.   Found  only  in  Earliana  variety;  iG  different  plant- 
ings, all  from  different  seedsmen.  May  have  been  controlled  by 
spray  or  else  checked  by  hot  dry  weather,  but  gave  no  advance  in 
attack  after  July  18.   (Division  of  Botany) 
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Kansas:   A  fruit  spot  on  tomatoes  resembling  the  scab  spot  described 
by  Gardner  and  Kendrick  appeared  in  this  state  for  the  first 
time  this  year,  ahd  caused  considerable  damage*  A  yellow  bacterium 
was  isolated,  v/hich  is  listed  temporarily  as  B.   vesicatorium. 
The  description  of  the  disease  as  given  by  Gardner  and  Kendrick 
fits  the  Kansas  specimens.  Cultures  are  being  sent  to  Gardner 
and  Kendrick  for  identification.  Material  from  Cloud  and  Reno 
Counties.   (White) 

Soft  rot  caused  by  Oidium  oospora  lactis  Poole  v/as  found  in  Burlington 
County,  New  Jersey.   This  disease  was  very  serious  in  several  fields  last  year 
near  Riverton.   The  fungus  enters  the  cracked  tomatoes  and  causes  rapid  decay. 
There  v;ere  very  few  cracked  fruit  this  year.   (Poole,  R.  P.   A  new  fruit  rot 
of  tomatoes.   Bot.  Gaz,  74:  2IO-214.   I922.) 

Soft  rot  of  fruit  caused  by  Rhizopus  spp.  was  found  in  Hew  Jersey  on 
green  and  ripe  tomatoes  which  touched  the  ground  and  were  shaded.   The  disease 
appeared  only  in  Burlington  County. 

Bacterial  soft  rot  -  common  and  in  general  the  most  important  fruit  rot 
in  Virginia,   (Froroine) 

Blossom  drop  (physiological)  was  observed  in  V/est  Virginia,  Texas,  Ohio 
and  Kansas. 

V/est  Virginia:  More  this  year  than  usual.  One  very  severe  case  ob- 
served in  Marion  County  on  an  \inknown  variety.   (Sherv/ood) 

Ohio:   This  disease  occui-s  early,  chiefly  in  hot  houses  but  seldom 
affects  more  than  one  cluster  set.   (Thomas) 

Kansas;   Reported  as  being  severe  in  some  home  gardens  but  from  no 
large  commercial  grower.   (V/hite) 

Fruit  spots  (cause  unlaiown)  were  reported  from  Kansas  and  Washington. 

Sunscald  on  fruit  was  severe  both  in  West  Virginia  and  Indiana.   It 
vras  the  result  in  most  cases  of  plant  defoliation  due  to  Septoria  blight. 

Cat  face  (malformation  or  marking  of  blossom  end)  of  fruit  and  growth^ 
cracks  were  reported  for  Indiana  by  Gardner.   There  was  considerable  damage  in 
the  canning  crop. 

Two  new  diseases  of  tomato 

Ramsey,  G.  B.  Basisporium  gallarum  Moll.  A  parasite  of  the  tomato. 
Bot.  Gaz.  74:   325-328.   1922. 

Douglas,  Bruce.  A  new  Alternaria  spot  of  tomatoes  in  California. 
Phytopath.  12:  I46-I48 .  March  1^22 . 

General  references  to  tomato  diseases 

Anon.  Wart  disease  attacking  the  tomato.  Gard.  Chron.  Ill,  Jl-    d2. 
Feb.  11,  1922. 

"Investigations  carried  out  by  tlie  United  States  Depart- 
ment of  Agriculture  have  proved  that  tomatoes  are  suscepti- 
ble to  wart  disease  of  potatoes.  Out  of  twenty-eight 
varieties  of  tomatoes  planted  in  a  v;art-infested  garden  in 
eastern  Pennsylvania,  twenty-six  sorts  were  found  to  be  sus- 
ceptible to  the  disease." 
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Anon.   Tomato  spraying  experiments.   New  Hampshire  Sta.  Bui.  203-   1922. 

Ziekten  en  beschadigingen  van  tomaten.   Versl.  en  Meded. 

Plantenziektenk.  Dienst  Ylageningen  No.  2G:  30.   1^22 . 
Bewley,  ¥.  S.   Report  of  the  mycologist.   Ann.  Rep.  Exp.  &  Res,  Sta. 
Nursery  &  Mark.  Gard.  Industr.  Dev,  Soc.  7  (1921):  32-4I .   1922. 
(Leaf spot  or  anthracnose  of  cucumber,  soft  rot  of  the  arum,  tomato 
diseases. ) 

Tomato '.diseases.  Jour.  Roy.  Hort.  Soc.  47:  lG9-174' 

September  1922.  (Contains  accounts  of  diseases  of  greenhouse 
tomatoes  as  grown  in  England,  v/ith  control  meastires.) 
Botany  and  plant  pathology.  Pennsylvania  Sta.  Bui.  I70  (I922) :  15~19> 
19-20 . 

A  winter  blight  of  tomatoes  has  been  de-scribed  (E.S.R., 
38,  p.  50)-   Continued  studies  have  shown  the  disease  is  seed 
borne,  and  that  high  humidity  and  unbalanced  nutrition  of  the 
host  plant  favor  its  incidence.   Spraying  tomatoes  with 
Bordeaux  mixture  for  the  control  of  Septoria  leaf  spot  resul- 
ted in  a  larger  total  yield  of  fruit  but  not  in  a  greater 
proportion  of  ripe  fruit,  due,  in  the  author's  opinion,  to  the 
shading  effect  of  the  fungicide.  Brief  notes  are  given  of 
three  bacterial  diseases  of  tomatoes,  one  caused  by  an 
organism  closely  resembling  Aplanobacter  michiganense  and  the 
others  due  to  Bacteriu-m  exitiosum  and  Bacillus  solanacearum. 
(Abst.  Exp.  Sta.  Reo .  47:  Oct.  1922) 

Brooks,  F.  T.  and  G.  0.  Searle,  An  investigation  of  some  tomato  disea- 
ses.  Trans.  Brit.  Mycol.  Soc.  7;  I73-I97.  1922. 

"Various  rots  of  tomato  fruits  and  certain  diseases 
of  the  stems  of  tomato  plants  have  been  investigated. 
These  fruit  rots  commonly  occur  both  on  imported  and  upon 
home-grown  fruit,  and  are  caused  by  several  different  fungi 
about  the  identity  of  v/hich  there  has  been  much  uncertainty. 
The  fungi  isolated  from  rotten  tomatoes  have  been  compared 
with  authentic  cultures  of  certain  presumably  identical  or 
closely  related  fungi  from  the  United  States.  One  of  the 
rots  is  caused  by  Phpma  destructiva,  the  British  form  of  which 
is  identical  vdth  that  from  .knerica.  i'lnother  is  produced 
by  a  fungus  which  has  hitherto  passed  in  this  country  under 
the  name  of  Iviycosphaerella  citrullina,  but  which  is  certainly 
not  identical  vdth  the  American  fungus  of  that  name.  The 
British  fungus  which  has  hitherto  been  mistaken  for  this 
and  which  causes  tomato  stem  "canker"  as  well  as  a  fruit  rot, 
appears  to  be  identical  with  Diplodina  lycopersici  Hollos  which 
name  also  replaces  Phoma  lycopersici  Cooke.   It  has  been 
considered  advisable  to  amplify  Hollos'  description  and  the 
fungus  is  therefore  named  Diplodina  lycopersici  (Cooke) 
Hollos,  emend.  Brooks  &.   Searle.  Another  pycnidial  fungus, 
found  only  once  as  the  cause  of  tomato  rot,  is  associated 
with  an  Alternaria  stage,  and  the  name  proposed  for  this  • 
fungus  is  Phoma  alternariaceum  Brooks  <?:  Searle.  Finally, 
various  strains  of  Gloeosporium  and  Colletotrichum  parasitic 
on  tomatoes  have  been  isolated.   One  of  these  fungi  is 
identical  with  the  Merican  Colletotrichum  phomoides  (Sacc.) 
Chester,  and  probably  all  of  these  forms  are  thus  best  grouped. 
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"The  desirability  of  undertaking  cultural  studies  of 
fungi  belonging  to  such  genera  as  Phoma,  Diplodina,  and 
Colletotrichum  as  an  aid  in  the  diagnosis  of  species,  is 
emphasized." 
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DISEASES  OF  SV/EET  FOT/.TO 


Sweet  potato  certification 


For  some  time  the  Northern  growers  of  white  potatoes  have  had  their 
fields  inspected,  and  the  best  stock  certified.   The  results  have  been  so 
satisfactory  that  a  similar  service  is  being  put  into  practice  for  the  Southern 
sweet  potato  grower.   At  the  Atlanta  meeting  of  the  Agricultural  Workers  a  com- 
mittee  consisting  of  various  state  inspectors  working  in  cooperation  with  the 
plant  pathologists  took  up  a  careful  consideration  of  the  subject  of  sweet 
potato  certification  with  a  view  to  making  recommendations  for  uniform  regula- 
tions on  this  subject. 

This  subject  was  very  carefully  considered  and  the  conmittee  expressed 
its  opinions  on  the  subject  in  the  following  resolutions: 
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S\7EET  POTATO  -  Certification 
"(1)  Every  state  sxxould  adopt  adequate  reguiations  to  prevent 
the  shipment  of  the  sv/eet  potato  weevil  in'  potatoes  or  slips. 

"(2)  We  do  not  think  that  the  time  is  ripe  for  the  adoption  by 
all  states  of  regulations  making  compulsory  the  certification  of 
sweet  potatoes  or  sv/eet  potato  slips  as  to  freedom  from  disease  as 
a  condition  of  their  movement  interstate. 

"(3)  We  recommend  that  each  state  provide  a  voluntary  certifica- 
tion system  making  it  possible  for  sweet  potato  growers  to  buy 
dependable  seed  and  slips  in  so  far  as  freedom  from  all  injurious 
insect  pests  and  diseases  are  concerned. 

" (4)  In  our  opinion  a  voluntary  certification  system  as  is  recom- 
mended in  these  resolutions  should  have  as  its  minimum  requirements 
the  following: 

A  -  SEED  CERTIFICATION 
"(a)  There  should  be  at  least  one  field  inspection 
during  the  growing  season,  made  v/ith  a  view  to  detecting 
stem  rot,  mosaic  and  other  field  diseases.   This  inspection 
should  be  conducted  systematically,  beginning  at  one   end  of 

the  field  and  working  up  and  dov/n  the  rows  to  the  otner 
end.   NOT  LESS  than  20  minutes  of  thorough  inspecting  should 
be  allov/ed  for  each  acre. 

"(b)   The  tubers  from  fields  passing  the  first  inspec- 
tion should  be  inspected  thoroughly  for  black  rot,  foot  rot 
and  other  rots  at  least  once.   This  inspection  should  be 
made  after  curing  and  should  be  delayed  as  late  as  possible. 
VJhere  early  inspections  are  made  additional  later  inspections 
are  desirable.   The  inspection  should  have  been  made  so  that 
potatoes  have  been  inspected  from  every  source  or  from  all 
parts  of  the  field. 

"(c)   As  a  safeguard  against  abuse  of  the  certificate,  the 
certification  system  should  be  supplemented  by  a  registration 
system  in  which  certificate  holders  be  required  to  register 
all  sales  of  both  certified  and  uncertified  seed  made  by  them. 
All  certified  seed  must  bear  a  copy  of  certificate  and  all 
uncertified  seed  should  be  labeled  as  such.   The  registration 
system  can  be  improved  by  a  system  of  notifying  purchasers  of 
registrations  made. 

B  -  SLIP  CERTIFICATION 
"Slip  certificates  may  be  granted  to  plant  grov;ers  v;ho 
will  grow  nothing  but  certified  slips.  This  certificate 
should  be  granted  under  the  conditions  that: 

(a)  nothing  but  certified  seed  be  bedded, 

(b)  the  seed  be  dipped 

(c)  the  seed  be  bedded  in  soil  v;hich  has  never  been 

in  potatoes  before,  and  that  location  of  the 
bed  be  approved, 

(d)  tools,  implements,  frames,  etc.  be  disinfected, 

(e)  the  sales  of  slips  be  registered  the  same  as  is 

required  of  certified  seed. 

"C  -  As  a  condition  of  the  issuance  of  seed  or  slips  certifi- 
cates an  affidavit  be  executed  setting  forth  the  conditions  vmder 
which  the  certificate  is  granted. 
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"D  ~  All  certificate  tags  be  purchased  from  the  inspector  and 
that  all  of  them  be  accounted  for." 

Below  are  given  some  of  the  methods  ofsv/eet  potato  certification 
followed  in  the  various  states: 

Alabama ;   "The  State  Board  of  Horticulture  maintains  a  free  inspection 

service  for  sweet  potatoes  for  seed  purposes,  or  sweet  potato  slips 
which  are  to  be  shipped  outside  the  state.   Such  shipments  must 
bear  the  certification  tag,  which  is  purchased  from  the  Board.   No 
.  inspection  or  certification  is  required  for  sales  v/ithin  the  state," 
(L.  E.  Miles) 

Arkansas;   Arkansas  has  a  well  developed  sj'^stem  of  inspection  and  certi- 
fication- The  service  is  conducted  under  their  rules  45 >  4^'  47» 
48,  50  and  54. 
Application  for  inspection 

"Rule  45'   ^^y  person  grov/ing  Irish  or  sweet  potatoes  for  seed 
may  have  such  seed  inspected  by  applying  to  the  Chief  Inspectoi- 

on  or  before  I'larch  1  for  the  inspection  of  spring  grov;n  se^d  Irish 
potatoes  and  on  or  before  July  I5  for  the  inspection  of  seed  sweet 
potatoes  or  fall  grown  seed  Irish  potatoes.   Such  application  for 
inspection  shall  set  forth  (a)  the  location  of  the  place  where  the 
seed  is  grown  v/ith  reference  to  the  direction  and  distance  to  the 
nearest  railroad  station,  (b)  the  number  of  acres  to  be  inspected, 
(c)  the  varieties  of  potatoes,  (d)  the  distance  between  the  blocks 
of  growing  seed  stock  and  (e)  such  other  information  as  the  Chief 
Inspector  may  need  in  estimating  the  time  required  for  the  inspec- 
tion." 
Pees  for  inspection 

"Rule  4bT   For  the  inspection  of  seed  Irish  or  sweet  potatoes 
as  provided  in  Rule  45  the.  Chief  Inspector  shall  charge  fees  as 
follows: 

"(a)  A  fee  of  (5 -00  to  be  paid  at  the  time  that  the  application 
for  inspection  is  made. 

"(b)   An  additional  fee  of  i;1.25  per  acre,  for  each  acre  which 
it  is  desired  to  have  certified.  The  latter  fee  to  be  paid  before 
the  second  inspection  is  m.ade . 

"(c)  An  additional  fee  of  C'5-00  for-  each  extra  inspection 
v/hich  may  be  v;arrajnted  as  a  result  of  the  findings  of  a  previous 
inspection. 

"Applicants  must  furnish  the  inspector  transportation  from  and 
to  the  railv/ay  station  and  facilities  for  reaching  his  fields  of 
seed  stock. 

"Applicants  may  withdraw  their  applications  for  inspection  by 
notifying  the  Chief  Inspector  within  15  days  after  receiving  from 
him  the  report  on  the  first  inspection. 
Requirements  for  certification 

"Rule  47.   All  seed  Irish  or  sv;eet  potatoes  for  v;hich  certi- 
ficates of  inspection  is  desired  must  be  inspected  at  least  tv/ice. 
(a)  When  the  seed  crop  is  growing  and  (b)  at  digging  time,  or  if 
the  Chief  Inspector  shall  so  elect,  after  the  potatoes  have  been 
stored.   Applicants  must  have  their  seed  Crop  in  a  clean  state  of 
cultivation  and  in  such  condition  otherwise  that  all  plants  can  be 
easily  seen  by  the  Inspector. 
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"(c)  Upon  proper  fulfillment  by  the  grower  of  the  seed 
potatoes  of  all  requirements,  prescriptions  and  conditions  set 
forth  in  the  notices  issued  said  grower  by  the  Chief  Inspec- 
tor, he  shall  be  issued  a  certificate  of  inspection  in  form 
as  hereinafter  set  forth  in  the  rules  of  the  Board." 
Certification  of  slips 

"Rule  4^.   The  Chief  Inspector  may  issue  a  certificate  of 
inspection  covering  sv^eet  potato  slips  to  any  person  v/ho  shall 
grov/  his  sv;eet  potato  slips  from  seed  sweet  potatoes  for  which 
a  certificate  of  inspection  was  issued  under  the  provision  of 
Rule  4^  when  such  seed  sweet  potatoes  v/ere  bedded  in  accordance 
with  directions  furnished  by  the  Board,  Applications  for  a 
certificate  under  the  provisions  of  this  rule  must  be  made  to 
the  Chief  Inspector  30  days  before  the  sweet  potatoes  are  to  be 
bedded,  and  must  be  accompanied  by  a  fee  of  ^-1.00,   The  sweet 
potato  slip  certificate  shall  be  in  form  as  hereinafter  set 
forth  in  the  rules  of  the  Board." 
Labelling  requirements 

"Rule  50.   Holders  of  certificates  of  inspection  granted 
•under  the  provisions  of  Rules  47  and  48  of  the  Board  must 
attach  to  each  carload,  sack,  hamper,  basket  or  package  of 
sweet  or  Irish  potatoes  or  sweet  potato  slips  covered  by  their 
certificate  a  tag  bearing  a  copy  of  said  certificate  with  the 
fac  simile  signature  of  the  Chief  Inspector.  Said  tags  to  be 
purchased  at  cost  from  Chief  Inspector." 

"V/henever  a  holder  of  a  certificate  of  inspection  as 
provided  in  Rules  4G  and  47  shall  sell  or  ship  seed  sweet  or 
Irish  potatoes  or  sweet  potato  slips  which  are  not  covered 
by  a  certificate  issued  by  the  Chief  Inspector  of  the  Arkansas 
State  Plant  Board  he  shall  attach  to  every  carload,  sack, 
hamper,  basket  or  package  of  such  seed  sweet  or  Irish  potatoes 
or  sweet  potato  slips  a  tag  bearing,  in  letters  not  less  than 
1/4  in.  high  (24  point  type),  the  words  "Not  Covered  by  a 
Certificate  of  Inspection  from  the  Arkansas  State  Plant  Board." 
All  sales  of  seed  and  slips  must  be  registered 

"Rule  54-   Every  holder  of  a  certificate  granted  under  the 
provisions  of  Rule  47  or  48  of  the  Board  must  file  with  the 
Chief  Inspector,  at  the  end  of  each  v/eek,  a  copy  of  each  sale 
or  disposition  of  seed  or  slips  made  by  him  during  that  v;eek. 

"Each  invoice  shall  be  made  out  on  a  separate  slip  (form 
to  be  provided  by  the  Chief  Inspector)  and  shall  set  forth  the 
following  information: 

"(a)  Name  of  the  certificate  holder  disposing  of  the  seed 
or  slips. 

"(b)  Date  of  disposition  or  shipment., 

"(c)  Person  to  v;hom  the  se^d  or  slips  are  disposed  of. 

"(d)  Number  of  bushels,  or  slips,  of  ?ach  variety  disposed 
of. 

"(e)  If  seed  is  disposed  of,  whether  it  is  certified  or 
uncertified. 

"(f)  If  certified  seed  or  slips  are  disposed  of,  the  number 
of  certificate  tags  used  for  the  sale  or  shipment  must  be  re- 
corded. 

"Holders  of  certificates  must  also  account  for  every 
certificate  tag  purchased  from  the  Chief  Inspector  and  all 
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unused  or  defaced  tags  must  te  returned  to  the  Chief  Inspec- 
tor at  the  expiration  of  the  certificate  of  which  the  tags 
bear  a  copy . " 

Aside  from  these  rules,  suitable  blanks,  affidavits,  tags 
and  posters  are  supplied.   For  more  detailed  information,  address 
George  G.  Becker,  Chief  Inspector,  Arkansas  State  Plant  Board, 
Little  Rock,  Arkansas. 

Florida:   "For  several  years  the  State  Plant  Board  has  been  inspecting 
sweet  potato  fields,  banks,  beds,  etc.  to  determine  v;hether  or  not 
the  sweet  potato  weevil  (Cylas  formicarius)  was  present.  A  very 
careful  survey  of  the  state  several  years  ago  disclosed  that  the 
weevil  was  present  in  several  parts  of  the  state.   Since  then 
areas  have  been  quarantined  and  the  above  rr.entioned  material  has 
not  been  permitted  to  be  shipped  out  of  the  quarantined  areas, 
except  vinder  certain  conditions,  such  as:  inspection  and  fumiga- 
tion. 

"Last  year  the  Plant  Board  made  an  effort  to  have  the 
grov/ers  in  the  state  have  their  fields  inspected  in  the  fall,  to 
determine  whether  or  not  the  wilt  disease  of  sweet  potatoes  was 
present;  another  inspection  in  the  banks  for  the  purpose  of 
determining  whether  or  not  black  rot  v/as  present,  and  a  third 
inspection  of  the  plants  in  the  beds.   The  growers  were  not  to 
use  any  stable  manure  from  stock  which  had  been  fed  on  sweet 
potato  tubers  or  vines.   The  seed  was  to  be  disinfected  in  a 
solution  of  bichloride  of  mercury  before  planting;  old  frames 
sprayed  with  a  solution  of  formaldehyde  and  the  bedding  site 
approved  by  an  inspector  of  the  Plant  Board.   All  this  v;ith  the 
idea  of  issuing  to  such  growers  as  complied  with  the  above  regu- 
lations, a  certificate  to  ship  certified  seed  or  plants.   This 
plan  has  not  been  taken  up  generally  by  the  growers  in  the  state 
so  far.   However,  in  order  to  ship  plants  into  the  states  of 
Mississippi  and  South  Carolina,  these  conditions  must  be  complied 
with,  and  a  fev/  of  the  growers  have  had  the  necessary  inspections 
for  this  purpose."   (A.  C.  Brown) 

Georgia:   "The  sweet  potato  regulations  of  other  states,  especially 

Mississippi  and  South  Carolina,  force  us  to  use  their  methods  of 
certification  to  a  very  large  extent,  because  most  of  our  growers 
desire  to  ship  into  other  states.   So  far  between  five  and  six 
hundred  potato  growers  have  been  certified."   (Luther  Brown) 

"1.  In  order  to  prevent  the  introduction  and  spread  of  the 
sweet  potato  root  borer  (Cylas  formicarius,  Oliv,);  also  the 
introduction  and  spread  of  destructive  diseases  of  the  sweet 
potato,  the  importation  into  and  m.ovement  v;ithin  the  State  of 
Georgia  of  sweet  potato  plants,  vines,  cuttings,  draws  or  slips 
shall  be  governed  by  the  follovdng  regulations: 

"(a)  Shipments  of  articles  enurr.erated  in  Paragraph  1 
originating  in  other  states  and  consigned  to  points  in  Georgia 
are  prohibited  unless  accompanied  by  a  sweet  potato  plant 
certificate  issued  by  the  Georgia  State  Board  of  Entomology. 
Certificates  will  be  issued  on  receipt  of  certificates  of  inspec- 
tion from  authorized  agents  of  their  respective  states. 

"(b)  Shipments  of  articles  enumerated  in  Paragraph  1  when 
originating  within  Georgia  are  prohibited  unless  accompanied  by 
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a  sv/eet  potato  inspection  certificate  issued  by  the  Georgia  State 
Board  of  Lntorr.ology . 

"In  order  to  secure  inspection^  persons,  firms,  and  corpora- 
tions grov.'ing  sweet  potato  plants  in  a  conmercial  way  must  register 
with  the  Geort:ia  State  Board  of  Entomology  and  make  application 
for  inspection  one  month  previous  to  bedding  their  sveet  potato 
tubers-   T'v;o  inspections  will  be  given,  one  of  tubers  before  bedding, 
and  a  second  of  the  draws  while  grov/ing  on  beds.   Upon  the  first 
inspection,  if  potatoes  are  found  free  from  destructive  diseases 
and  insects  a  certificate  will  be  issued  to  the  bedder,  together 
with  information  in  regard  to  securing  official  shipping  tags. 

"Upon  a  second  inspection,  if  disease  shows  up  in  beds,  the 
diseased  section  will  be  destroyed  or  plant  beds  condemned  as  a 
v;hole,  if,  in  the  opinion  of  the  inspector,  the  disease  is  beyond 
eradication  hy   partial  destruction  of  the  plant  beds . 

Maryland:   "Ov'ing  to  the  fact  that  we  have  no  organizations  to  do  the 
certifying,  no  seed  v;a£  actually  certified.   However,  during  the 
season  of  I921  the  sweet  potatoes  of  six  sweet  potato  grov'/ers 
were  found  to  be  practically  free  from,  diseases  representing  23 
acres  of  Gold  Skin,  8  acres  of  Big  Stem,  l/5,acre  of  Kancy  Hall 
and  1/10  acre  of  Porto  Rico.   During  I922  tlie  sweet  potatoes  of 
six  growers  were  found  to  be  practically  free  from  diseases 
representing  57  a-cres  Big  Stem,  one  acre  Gold  Skin,'l/l5  acre  Porto 
Rico  and  l/2  acre  Nancy  Hall.   The  yield  from  tliese  plots  was 
approximatelj'-  3OO  bushels  per  acre.   Three  inspections  viere  made, 
two  in  the  field,  and  one  during  storage. 

"riS  soon  as  organizations  are  formed  with  authority  to  certify 
seed,  we  expect  to  v/ork  out  a  system  similar  to  our  Irish  potato 
seed  work  in  which  we  v/ill  inspect  the  fields  and  seed  stock  of  the 
growers  and  recommend  it  to  them  for  certification  if  it  comes  up 
to  the  standard  agreed  upon  by  us."   (jehle) 

Mississippi;  "Me   have  decided  to  show  on  the  reverse  side  of  all  tags 
issued  to  be  used  on  shipments  of  sweet  potatoes >  the  exact 
condition  in  v/hich  potatoes  inspected  v-ere  found.   Vie  are  shov/ing 
the  exact  number  of  hills  of  stem  rot  and  the  exact  percent  of 
black  rot  present  at  the  time  of  the  storage  inspection.  V^e 
contemplate  next  season  having  what  v/ill  be  ]:nown  as  Class  A 
Sweet  Potato  Grov/ers,  and  Class  B  Sweet  Potato  Growers.   Those 
in  tiie  first  class  v/ill  be  the  ones  who  have  no  black  rot  or  stem 
rot  in  their  potatoes,  v/hile  Class  B  will  be  those  having  a  small 
arflount  of  either  or  both  of  these  diseases  in  tlieir  potatoes.   A 
tag  is  iscued  for  out-state  shipments  into  Mississippi.   Tag  on 
plants  is  same  except  "Plants"  is  stamped  on  it  and  condition  is 
stated  on  reverse  side  of  tag. 

"Cut-state  shippers,  are  required  to  comply  v/ith  the  same 
requirements  as  people  who  sell  in  this  state."   (George  P.  Arnold) 

"For  several  years  we  have  maintained  a  sweet  potato  inspec- 
tion service.   This  service  was  inaugurated  in  order  to  check  the 
further  distribution  of  stem  rot,  black  rot,  and  the  sweet  potato 
weevil,  and  to  prevent'  the  further  introduction  of  these  pests  into 
the  state.   The  results  have  been  as  good  as  we  could  have  hoped 
for.  Vfe  are  certain  that  both  stem  rot  and  black  rot  have  been 
greatly  reduced. 
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"V/e  would  not,  under  any  circumstances,  allow  a  man  v/hose 
property  is  infested  with  the  sweet  potato  weevil  to  sell  seed 
sweet  potatoes  or  sweet  potato  plants.   Therefore,  we  do  not  have 
any  commercial  potato  growers  in  the  area  that  is  infested  v/ith 
the  sv/eet  potato  v;eevil, 

"I  telieve  that  the  system  v/e  follov/  in  this  state  is  very 
similar  to  the  system  in  Florida  and  Arkansas  except  that  v/e  make 
it  compulsory  in  Mississippi.   In  the  other  states,  it  is  entirely  a 
voluntary  matter  with  the  growers,  and  they  have  to  bear  the  expense 
of  the  inspection.   In  Mississippi  the  state  bears  the  entire 
expense  of  inspection,  and  every  person  v/ho  raises  sv/eet  potatoes 
for  planting  purposes,  or  sweet  potato  plants  is  required  to  have 
his  potatoes  inspected,  and  a  sweet  potato  inspection  tag  must 
accompany  all  sv/eet  potatoes  and  sweet  potato  plants  that  are  sold 
for  planting  purposes. 

"At  present  our  Quarantine  Inspector,  Mr.  George  F.  Arnold, 
is  handling  the  sweet  potato  inspection  service."   (R.  W.  Harned) 

"In  accordance  with  the  provisions  of  Rule  53^  the  following 
requirements  must  be  met  by  out-state  grov/ers  in  order  to  qualify 
as  certified  grov/ers  and  obtain  permit  tags  to  cover  shipments  of 
seed  sweet  potatoes  into  Mississippi. 

"1.   File  v/ith  the  Potato  Inspection  Department  of  the  State 
Plant  Board,  A.  &  M.  College,  Mississippi,  a  certifi- 
cate from  the  State  Entomologist  or  other  authorized 
inspection  official  shov/ing  the  approximate  number  of 
bushels  and  stating  that  the  grov/er's  seed  have  been 
found  apparently  free  of  sweet  potato  weevil-   The 
certificate  must  show  that  the  potatoes  received  two 
inspections  as  follows: 

(a)  While  growing  in  the  field.   (b)  While  in 
storage.   A  statement  from  the  state  official  must 
accompany  the  certificate  shov/ing  exactly  what 
diseases  were  found  in  the  field  inspection,  the 
percentage  or  else  the  number  of  infected  hills  must 
be  stated.   It  must  also  be  explained  about  the 
measures  vmdertaken  to  insure  all  seed  potatoes  being 
free  from  stem  rot,  in  such  cases  particularly  v/hether 
infected  hills  were  dug  out  and  a  re-inspection  made 
later.   If  any  black  rot  was  found,  the  approximate 
am.ount  must  be  indicated. 
Sweet  potato  plant  certification  requirements  for  Mississippi  growers 
In  accordance  vdth  Rule  53^»  ^^^'^^   movement  of  sweet  potato  plants 
is  regulated  as  follows: 

1.  Growers  rrust  bed  nothing  but  certified  seed. 

2.  The  location  of  the  beds  must  be  approved  by  a  State  riant 

Board  inspector,  and  the  beds  must  be  placed  on  land 
that  has  not  been  planted  in  potatoes  for  at  least  five 
years.   The  t«d  must  be  made  of  soil  in  which  sweet 
potatoes  have  never  before  been  grov/n. 

3.  The  seed  to  be  bedded  out  must  be  inspected  by  an  Inspector  of 

the  State  Plant  Board  and  must  be  hand-culled  and  then 
disinfected  for  ten  minutes  in  a  solution  of  corrosive 
sublimate,  strength  one  ounce  to  eight  gallons  of  v/ater, 
just  before  being  bedded  out. 
4-   If  lumber  used  in  the  construction  of  the  beds  has  been  previous- 
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ly  used  for  the  same  purpose  it  must  "be  thoroughly 
disinfected  by  being  allovjed  to  soak  in  corrosive 
sublimate  solution,  strength  one  ounce  to  eight  gallons 
of  v;ater,  for  at  least  thirty  minutes. 

5.  Stable  manure  that  has  been  subject  to  infection  v/ith  black  rot 

and  stem  rot  spores  because  of  feeding  sweet  potatoes  to 
stock  must  not  be  used  in  plant  beds.   (This  is  a  very 
important  point.) 

6.  All  tools  needed  in  the  construction  of  plant  beds,  and  which 

have  previously  come  in  contact  with  materials  used  in 
old  beds,  should  be  dipped  in  corrosive  sublimate 
solution  and  may  then  be  rinsed  in  v/ater. 

7-   Beds  must  be  inspected  by  an  Inspector  of  the  Plant  Board  at 

least  once,  and  not  more  than  two  weeks  before  plants  are 
to  be  removed. 

8.   Certificate  tags  will  not  be  issued  to  cover  shipments  of  plants 
produced  in  beds  that  have  been  found  to  be  generally 
infected  with  black  rot,  stem  rot,  or  other  serious 
diseases. 

9-   If*  black  rot  or  stem  rot  is  found  in  a  limited  portion  of  a 

gro'.ver's  bed,  the  infected  potatoes  and  the  soil  covering 
them,,  and  the  soil  and  potatoes  not  less  than  two  feet 
from  the  outermost  limits  of  the  infection  in  all  direc- 
tions must  be  removed  from  the  infected  bed  under  the 
supervision  of  an  Inspector  of  the  State  Plant  Board,  and 
■  the  spot  from  which  soil  and  potatoes  were  removed 
thoroughly  disinfected  with  corrosive  sublimate  solution, 
strength  one  ounce  to  eight  gallons  of  water. 
10.   Great  care  should  be  exercised  to  prevent  disease  organisms 
being  carried  to  the  plant  beds  either  on  the  feet  of 
stock  or  any  persons  who  may  be  working  around  the  beds. 
There  is  no  doubt  that  black  rot  and  stem  rot  spores  are 
very  often  spread  from  place  to  place  on  a  property  in 
this  manner, 

Nev/  Jersey;   "The  certification  of  sweet  potato  seed  against  stem  rot, 
black  rot,  and  scurf  diseases  was  started  in  Atlantic  County,  New 
Jersey,  in  1919  ^^  ^^^  experiment  by  the  Department  of  Plant  Pathol- 
ogy.  Since  I921  the  State  Department  of  Agriculture  has  continued 
the  work  successfully. 

"The  objects  of  the  certification  are  to  prevent  further 
spread  of  the  Fusaria  that  cause  the  disease  and  to  aid  growers  in 
Nev;  Jersey  and  other  states  in  locating  and  buying  clean  seed. 

"Seed  are  certified  in  Atlantic,  Cumberland  and  Ocean 
Counties,  where  the  soil  is  not  severely  infected  with  Fusaria 
fungi  that  cause  the  disease.   The  soils  of  Camden,  Burlington,  and 
Gloucester  Counties  were  so  severely  infected  in  some  cases  75^ 

or  more  of  the  plants  became  diseased  by  digging  time 

"Seed  certification  is  voluntary,  and  inspections  have  been 
made  free  of  charge  to  the  grov;er.  It  is  the  plan  of  the  State 
Department  to  m,ake  the  work  self  supporting  in  tlae  future  by 
charging  a  small  fee  for  each  acre  certified. 

Number  of  growers  entered  -'--------------40 

"   "     "   passing  certification  requirements  -  44 
Acres  certified  -----------  -------  -225-7 

Red  Jersey ' ■ 4*25 
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Yellow  Jersey  ------------  80.O  . 

Big  Stem  Jersey  -----------  40 .0 

Miscellaneous  ------------   .^^ 

Acres  entered  -----------  -2^4 

Requirements  and  rules  for  the  inspection  and  certification 
of  IJew  Jersey  seed  sweet  potatoes  as  adopted  by  the- 
Nev/  Jersey  State  Department  of  Agriculture 

1.  Application  for  inspection  and  certification  must  be  made  on 

prescribed  blanks  not  later  than  June  1. 

(The  grower  has  the  privilege  of  increasing  or  decreasing  the 
acreage  by  filing  notice  with  the  Bureau- of  Statistics  and 
Inspection,  Department  of  Agriculture,  not  later  than  the  date 
of  the  first  inspection.) 

2.  The  application  must  be  made  to  the  Chief  of .the  Bureau  of 

Statistics  and  Inspection. 

3.  The  applicant  must  pay  fees  as  follows: 

Two  dollars  (^2.00)  per  acre  for  the  first  five  acres. 
One  dollar  ('jtl.OO)  per  acre  for  each  additional  acre. 
If  the  acreage  is  less  tlian  five,  the  minimum  fee  will  be 
ten  dollar.':  ($10.00). 

4.  The  fee  must  accompany  the  application. 

5-  The  applicant  must  sign  an  agreement  to  comply  with  all  the 
rules  and  regulations  for  inspection  and  certification 
prescribed  by  the  State  Department  of  Agriculture. 

6.  Fields  entered  for  certification  must  be  planted  with  slips 
from  seed  treated  before  bedding. 

7'   The  inspector  will  make  three  inspections: 

(a)  The  first  inspection  about  July  I5  to  August  1. 

(b)  The  second  inspection  just  previous  to  digging  and 

before  frost.   The  inspector  may  require  the 
digging  of  some  hills  at  this  time. 

(c)  The  third  inspection  about  November  15  to  December  1. 

8.  Crops  will  be  disqualified  for  more  than  4  percent  of  black  rot 

or  5  percent  of  stem  wilt,  or  for  a  total  of  7  percent  diseased 
of  the  two.   Seven  percent  of  disease  at  time  of  the  first  or 
second  inspection  or  a  total  of  7  percent  for  the  two  inspec- 
tions, will  disqualify  the  field,  and  the  third  inspection 
will  not  be  made.   Ten  per  cent  of  scurf  will  disqualify  the 
field. 

9.  The  crop  must  be  marketed  in  standard  bushel  hampers  and  each 

hamper  must  carry  the  prescribed  tag. 

10.  The  tags  must  not  be  used  on  any  potatoes  other  than  those  that 

have  been  passed  and  certified. 

11.  If  the  field  passes  all  inspections,  the  grower  will  be  given  a 

certificate. 

Note:  The  certificate  and  tags  refer  only  to  the  condition  of 
the  potatoes  at  time  of  last  inspection  and  have  no  bearing 
whatever  on  rots  and  other  undesirable  conditions  that  may 
develop  follovdng  that  time." 

South  Carolina:   "We  have  for  the  past  several  years  attempted  to  make 
careful  inspections  of  sweet  potatoes  both  in  the  field  and  in 
storage,  and  have  only  permitted  the  sale  of  seed  potatoes  and  plants 
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v/here  the  stock  is  found  free  from  disease.  'We  have  permitted  a 
small  percentage  of  "black  rot  and  scurf,  but  have  endeavored  to 
prevent  the  sale  of  stock  for  seed  in  all  cases  where  any  other 
diseases  are  present.   The  Crop  Pest  Act  of  this  state  gives  the 
Crop  Pest  Coirjmission  pov/er  to  make  regulations  v/hich  prohibit  the 
sale  and  transportation  of  sweet  potatoes  for  planting  unless 
they  have  betn  inspected  by  "our  agent  and  found  free  from  disease, 
in  which  case  chipping  tags  are  issued.  Cur  regulations  with 
reference  to  sweet  potatoes  require  that  tlie  potatoes  shall  be 
inspected  in  the  field  before  frost,  must  be  inspected  in  storage, 
and  the  beds  must  be  inspected  before  the  first  crop  of  plants  is 
removed."  (H.  V/.  Barre) 

Tennessee:   (Certification  of  sweet  potato  seed) 

Section  1.  ALL  REQUESTS  for  INSPECTION  must  be  filed  in  the  Office 
of  the  State  Lntomolosist  CM  OR  BL70RE  MARCH  1st.  of  EACH  YEAR. 
Inspections  vd  11  be  made  ONLY  UPON  V/RITTEK  REQUESTS. 
Section  2.      ?or  bedding  purposes  one  must  use  certified  seed. 
Section  3«   All  seed  used  for  bedding  stock  must  be  culled  and  dis- 
infected with  a  solution  of  corrosive  sublimate.   Sanitary  precau- 
tions must  be  taken  about  the  beds  and  premises. 

Section  4-   Sweet  potatoes  intended  for  certification  must  be  grown 
in  a  field  v/here  no  sweet  potatoes  were  grown  during  the  preceding 
three  years  and  should  not  be  located  immediately  belo'v  another 
field  contaminated  v/ith  disease  during  the  same  period,  three  years. 
Section  5«   The  potatoes  must  be  stored  in  houses  thoroughly  cleaned 
and  disinfected. 

Section  G.   Every  holder  of  the  certificate  must  tag  every  package 
or  container,  irrespective  of  size,  v/ith  a  certificate  tag  of 
inspection.   The  use  of  each  tag  must  be  reported  to  the  Office 
daily. 

In  every  case  where  a  requirement  cannot  be  ascertained  by 
inspection  as  in  the  case  of  Section  4a  sv;orn  statement  from  the 
seed  or  slip  producer  or  dealer  of  the  same  shall  be  required. 
Inspections 

For  the  present  the  inspections  for  certifying  seed  and  slips 
shall  be  as  follows.  It  shall  be  in  the  power  of  the  inspector  to 
make  any  additional  inspections  he  deems  necessary. 

1.  Of  all  plant  beds  in  the  spring  from  the  beginning  to  the 
end  of  removing  of  the  draws  or  slips.   This  is  primarily  to  detect 
disease  affected  slips  or  draws. 

2.  Of  the  fields  during  the  growing  season  previous  to 
September  1.  This  is  to  detect  field  diseases,  chiefly  stem  rot  and 
foot  rot. 

3.  During  digging  time.   This  is  done  chiefly  to  detect  black 
rot,  stem  rot  and  foot  rot. 

4'  Of  the  potato  seed  (at  least  1%   mvist  be  seen)  in  the 
stora-e  house  after  January  1.   This  inspection  is  primarily  for 
black  rot. 

Virgin:^-   The  first  work  done  with  the  certification  of  sweet  potatoes 
in  Virginia  was  begun  v;hen  I  took  charge  of  the  vegetable  work  in 
July  1921.   During  the  season  of  192I  approximately  fifty  fields 
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were  inspected  and  a  large  percentage  of  these  received  certifi- 
cates for  their  stock.   Since  that  time  the  work  has  developed 
■steadily  and  at  the  present  time  v/e  have  certified  sv;eet  potatoes 
being  produced  in  approximately  twelve  counties  in  the  eastern 
part  of  the  state.   Most  of  this  work  is  still  confined  to 
certain  communities  where  vie  have  endeavored  to  keep  the  work 
under  close  supemrision  in  order  to  guard  against  possible 
trouble  as  a  result  of  insufficient  inspection.   (A.  G.  Smith,  Jr.) 
General  rules  governing  the  certification  of  sweet  potatoes 

1.  Growers  desiring  to  produce  certified  potatoes  must 
apply  to  the  State  Crop  Pest  Commission  on  or  before  February  1st 
of  each  year.   An  application  blank  v/ill  be  furnished  upon  request. 

2.  There  is  no  cost  for  inspection,  but  the  growers  v/ill  be 
requested  to  furnish  transportation  of  the  inspector  to  and  from 
the  nearest  railroad  station,  or  hotel,  to  the  sweet  potato 
fields. 

3-   It  is  recommended  that  all  growers  of  certified  sv/eet 
potatoes  use  certified  seed  exclusively.   If  certified  seed  are 
used  it  will  be  necessary  for  the  grov/ers  to  disinfect  and  bed 
them  as  directed  by  the  inspector . 

In  case  the  grov/er  does  not  have  certified  seed,  he  may 
select  clean  potatoes  from  his  stock  under  the  direction  of  the 
inspector  and  disinfect  and  bed  them  as  for  certified  seed.   If 
no  disease  appears  during  the  growing  and  storage  seasons,  the 
grov/er  may  have  his  crop  certified. 

4.  Any  grower  who  wishes  to  purchase  plants  (drav/s)  for  the 
production  of  certified  sweet  potatoes,  will  be  required  to  use 
plants  from  certified  seed  only. 

5.  All  plantings  listed  for  certification  shall  be  made  on 
land  where  sweet  potatoes  have  not  been  grown  for  the  preceding 
three  years. 

6.  All  fields  listed  for  certification  shall  be  inspected 
by  an  authorized  representative  of  the  State  Crop  Pest  Commission 
at  least  twice  during  the  growing  season.  The  dates  of  the 
inspection  to  be  determined  by  the  Crop  Pest  Commission. 

7.  If  the  grower  is  producing  both  certified  and  uncertified 
sweet  potatoes,  the  two  crops  shall  be  handled  separately, 

8.  All  sweet  potatoes  to  be  certified  shall  be  harvested 
before  the  leaves  are  injured  by  frost. 

9.  Sweet  potatoes  that  are  to  be  certified  shall  be  stored 
in  a  house  approved  by  the  inspector.   Potatoes  stored  in  banks 
will  not  be  certified. 

10.  Certified  sweet  potatoes  shall  be  graded  into  U.  S.  grade 
number  1  and  U.  S.  grade  number  2  at  time  of  harvest. 

11.  At  least  two  storage  inspections  shall  be  made.   Addition- 
al inspections  may  be  made  if  conditions  justify. 

12.  The  presence  of  destructive  diseases  or  insect  pests  in 
the  seed  bed,  field,  or  storage  house  may  render  the  sweet  potato 
ineligible  for  certification. 

13.  No  mixing  of  varieties  in  the  same  container  or  bin  will 
be  permitted  where  the  stock  is  to  be  certified. 

14.  In  order  to  make  it  possible  for  the  Crop  Pest  Commission 
to  follow  the  shipments  of  certified  seed  stock  from  point  to 
point,  and  maintain  a  high  standard  for  certified  sweet  potatoes, 
every  holder  of  a  certificate  will  be  required  to  comply  with  the 
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{ 
follov/ing  regulations:  ; 

(a)  Each  container  shall  "be  plainly  marked  at  time  of        ' 
harvest  with  a  number  or  initial  of  the  grower,  and  this  number 

or  initial  is  to  be  registered  v/ith  the  Crop  Pest  Commission. 

(b)  Holders  of  seed  potato  or  plant  (draw)  certificates 
issxied  by  the  State  Crop  Pest  Commission  will  bear  in  mind  that 
they  are  required  to  label  every  shipment  or  sale  of  their  seed 
potatoes  or  plants  (draws)  regardless  of  whether  they  are  certi- 
fied or  not.  A  tag  must  b6  attached  to  each  car  load,  sack, 
crate,  hamper,  basket  or  package  of  seed  sweet  potatoes  or  sweet 
potato  plants  (drav/s)  covered  by  their  certificate,  bearing  a 
copy  of  said  certificate  with  a  fac  simile  signature  of  the  State 
Entomologist. 

V.^ienever  a  holder  of  a  certificate  of  inspection  shall  sell 
or  ship  seed  sweet  potatoes  or  sweet  potato  plants  (draws)  v/hich 
are  not  covered  by  a  certificate  issued  by  the  State  Crop  Pest 
Commission,  he  shall  attach  to  every  car  load,  sack,  crate,  hamper 
or  package  of  such  seed  sv/eet  potatoes  or  plants,  a  tag  bearing 
(in  letters  not  less  than  I/4  inch  high,  24  point  type)  the  words 
•^Not  Covered  by  a  Certificate  of  Inspection  from  the  State  Crop 
Pest  Commission." 

Certification  work  has  not  yet  been  begun  in  Louisiana,  Texas,  and  North 
Carolina, 
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DISEASES 


Stem  rot  caused  by  Fusarium  batatatis  'A'oll.  &  F.  hyperoxysporum  V/oll  - 

Stem  rot  was  present  in  everjr  state  v/here  sweet  potatoes  are  grown,  and 
in  at  least  half  of  them  it  v/as  one  of  the  major  troubles.   The  disease  v;as 
fairly  uniformly  distributed,  although  it  v/as  more  serious  in  some  areas  than 
others.  Poole  in  New  Jersey  stated  that  in  Burlington,  Gloucester  and  Camden 
Counties  it  was  more  prevalent  than  in  Ocean,  Atlantic,  Mercer,  Salem  and 
Monmouth  Counties . 

Dates  of  earliest  appearance  have  been  submitted  as  follows:  April,  New 
Jersey;  July  28,  Prosperity,  South  Carolina;  July,  Wiggins,  Ilississippi;  July 
3  at  Mill  Spring,  Missouri;  June  12  at  V/yandotte,  Kansas;  and  August  1  in  V/arren 
County ,  Ohio . 
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Pig.  7-   Distribution  and  prevalence  o.f  ster,  rot  in  1922. 

(See  also  Plant  Disease  Bulletin  S:  gi,  II3,  15I.   1^22) 

Varietal  susceptibility 

Sweet  potatoes  offer  anotlier  possibility  for  selection  of  resistant 
varieties.   The  principal  difficulty  is  that  they  blossom  so  sparingly  that 
cross  breeding  of  susceptible  commercial  varieties  with  resistant  non-commercial 
ones  is  beset  with  many  problems.   Improvement  must  be  made  in  great  part  by 
selection  v;ithin  the  variety. 

New  Jersey;   The  yellcw  Jersej'  variety  is  most  susceptible.  Porto  Rico, 
Nancy  Hall  and  Red  Jersey  are  also  very  susceptible.   The  big  stem 
Jersey  strains  are  more  resistant  than  any  of  the  above  varieties. 
Triumph  has  bet^n  100%  resistant  under  two  years'  testing.   The 
Dooley  or  Norton  yam  variety  is  also  very  resistant.   (Poole) 

Missouri:   Important  varieties  in  order  of  susceptibility  approximately: 
Nancy  Hall.,  Jersey,  Nansemond,  Porto  Rico.   (Page) 

Kansas:   Porto  Rico  shows  marked  resistance,  but  is  not  immune. 

(Stokdyk) 

Control  measures 

Hill  selection  and  propagation  by  cuttings  from  young  healthy  plants 
have  proved  popular  in  many  of  the  states. 

New  Jersey:   Slight  reduction  of  percentage  of  disease  has  been  obtained 
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;   Texas 

3 
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♦5      •■ 

:      Georgia 
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:    Indiana 

Trace 

Maryland 

1 

?lorida 

Present   : 

:    Illinois 

:    General 

Virginia 

5 

:      Mississippi 

5 

:    Iov;a 

5 

Kentuclcir 

15 

:      Louisiana 
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:    Kansas 

:            2 

Tennessee 
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:      Arkansas 
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:    Arizona 

:    Trace 
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"by  seed  selection  for  freedom  from  the  disease.  Progress  is  being   j 
made  in  the  study  of  fertilizer  relation  to  the  disease.   (Poole) 

Arkansas ;   Seed  and  slip  certification  has  helped  reduce  the  spread  of 
the  disease,  and  emphasized  its  importance.   (Elliott) 

Missouri:   Attempts  to  control  "by  seed  selection,  seed  certification  and 
orop  rotation.   (Maneval) 

Kansas:  Severe  in  some  lots  of  seed.  Many  plants  shov/  infection  but 
perfect  roots.  Kill  selection  reduced  disease  greatly.  Grov:ers 
are  beginning  selection.  (Stokdyk) 
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Black  rot  caused  by  Sphaeronema  fimbriatum  (E.  &  K. )  Saoc, 

Black  rot,  as  usual,  was  generally  distributed.   It  seemed  to  be  most 
prevalent  in  Kentucky  and  Tennesset.  In  some  states  careful  control  measures 
are  generally  reducing  the  amount  of  injury. 

Hew  Jersey;   Common  in  many  localities  in  field  spreading  seriously  in 
!-'ome  storage  houses.   It  v;as  found  on  Yellov/  Jersey,  Red  Jersey, 
Big  Stem  Jersey,  Gold  Skin,  Nanc}'-  Plall,  and  Porto  Rico  varieties. 
(Poole) 

Delaware :  Wire  worm  injury  appeared  to  account  for  considerable 
infection.   (Adams)   (See  also  under  soft  rot) 

Virginia:   General  in  seed  potatoes  in  Norfolk  and  James  City  Counties, 

(promrne) 

South  Carolina:   Practically  all  county  agents  reporting  record  of  this 
disease.   (Ludwig) 

Mississippi;   Still  gentral  but  becoming  less.   (Neal) 

Arkansas:   Fairly  bad  in  storage,  but  less  complaint  than  last  year. 
(Elliott) 

Table  29.   Prevalence  of,  and  losses  from  black  rot  in  I922. 
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Control  measures 

Seed  selection,  seed  treatment  and  the  use  of  certified  seed  are  gradually 
decreasing  the  ravages  of  the  fungus. 

Kentucky :   Seed  treatment  for  black  rot  control  (Mercuric  chloride)  was 
tried  on  I27  farms  this  year.  The  results  are  promising. 
(j.  S.  Gardner) 

Tennessee:   General  in  all  beds  in  southwestern  Tennessee  where  certified 
seed  not  used.   In  cases  v/here  certified  seed  used,  beds  free  from 
black  rot.   (Hesler) 

Kansas:   Seed  selection  and  seed  treatment  are  controlling  it  satisfac- 
torily.  (Stokdyk) 
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An  interesting  piece  of  work  done  by  J.  A.  Elliott  was  reported  at  the 
Boston  Scientific  Meeting. 

Elliott,  John  A.   The  ascigerous  stage  of  the  sweet  potato  black-rot 
fungus.   (Abstract)   Phy topath .  I3:  56.   Jan.  192 3 . 

"Examination  of  embedded  and  sectioned  material  has 
shown  that  the. supposed  pycnospores  are  ascospores  which 
are  apparently  liberated  within  the  perithecium  by  the 

early  disintegration  of  the  ascus The  taxonomic 

characters  place  the  fungus  in  the  genus  Ceratostomella 
and  the  specific  name,  C.  fimbriata  comb.  nov.  is  therefore 
proposed  for  it. " 

Soft  rot  caused  by  Rhizopus  spp. 

Soft  rot  occurs  v/herever  sweet  potatoes  are  foxind,  but  collaborators  are 
hesitant  about  trying  to  estimate  the  depreciation  in  value  of  the  tubers. 
Ko  doubt  the  losses  are  very  large,  particularly  in  storage  and  in  markets. 
The  rot  is  most  often  associated  with  some  other  form  of  injury.  Judging  from 
reports  it  is  much  easier  to  grow  sweet  potatoes  than  it  is  to  keep  them 
healthy  after  they  are  grovvn .   The  follov/ing  states  give  actual  percentages  of 
injury  for  1^22:  New  Jersey,  8.3%;  Texas.  10%;  Arkansas,  8fo;  Illinois,  1%; 
and  lovra,  20%.   Other  states  reporting  the  presence  of  the  disease  are  Delaware, 
Virginia,  South  Carolina,  Florida,  and  Kansas. 

New  Jersey:   Serious  in  some  houses  where  curing  v/as  poorly  done.  Rats 

and  mice  were  important  in  many  houses  causing  much  injury.  The 

injured  potatoes  finally  rotted  due-  to  infection  by  Rhizopus  spp. 
(Poole) 

Delaware:   This  year  has  been  characterized  with  the  greatest  loss  in 

sweet  potato  storage  that  has  occurred  to  our  knowledge  in  the  last 
decade,  and  possibly  in  the  history  of  this  crop  in  Delav/are. 

The  rots  occurring  are  the  result  of  the  soft  rot  organism, 
Rhizopus  sp.  and  the  black  rot,  Sphaeronema  fimbriatum.   The  soft 
rot  is  most  prevalent  and  will  probably  account  for  30%  loss  in 
the  storage  of  sweet  potatoes  this  year.   The  black  rot  will  account 
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for  a  10/b  loss  of  sweet  potatoes  in  storage.  One  of  our  grov/ers 
in  the  largest  producing  center  states  that  soft  rot  will  run  about 
3050  and  black  rot  15%.  Others  report  soft  rot  ranging  from  20  to 
30%  and  black  rot  5  to  15%.   In  one  instance  I500  baskets  of  stored 
sweet  potatoes  packed  210  hampers,  when  under  normal  conditions 
about  75^^  hampers  should  have  been  packed.  This  extreme  loss  is 
associated  with  various  causes.  The  follcwing  explanations  have 
been  offered  by  grov/ers. 

1.  Owing  to  the  large  crop  the  storage  houses  were  over 
loaded,  which  prevented  normal  control  of  the  moisture  and  tempera- 
ture conditions. 

2.  There  is  a  prevalent  opinion  that  sweet  potatoes  v;ere 
harvested  and  stored  before  they  were  mature.  Many  consider  also 
that  they  contained  excess  moisture. 

3-   The  failure  to  secure  coal  in  many  sections  was  an  impor- 
tant factor,  as  it  v/as  impossible  to  maintain  proper  temperature 
conditions  vdth  the  use  of  wood  fires. 

4.   The  majority  of  growers  associate  the  excessive  use  of 
potash  in  their  fertilizer  applications.   It  is  of  further  interest 
along  this  line  that  the  fertilizer  men  observe  in  the  orders 
being  placed  for  sv/eet  potato  fertilizers  that  the  amount  of  potash 
requested  is  much  smaller  than  has  been  used  in  the  past  few 
years.   (AdamiS) 

Maryland;   Heavy  losses  in  storage  houses  of  eastern  Maryland  due  to 
overcrowding  of  the  houses,   (Jehle,  March  I923) 

Virginia;   Losses  in  home  storage  in  James  City  and  Norfolk  Counties 
ranged  from  15-30^-   (Proramc) 

South  Carolina;   Tisdale  reported  loss  in  a  few  houses,  ranging  up  to 
3/o;  higher  in  some  banks.  Sometimes  associated  with  black  rot. 
(Ludwig) 

Kansas;  Present  in  most  fields  on  potatoes  that  were  injured  by  gophers. 
(Stokdyk) 

Table  30-   Prevalence  of  Rhizopus  rot  in  car  load  lots  of  inspected  sweet 
potatoes. 


Origin  of 
shipment 

No.  carloads- 
inspected 

Approx .  av.   : 
%   rot       : 

Origin 
;  of  shipment 

;No.  carloads 
inspected 

Approx .  Av . 
fo  rot 

New  Jersey 
Delaware 
Maryland 
Virginia 

8 
4 
3 
4 

5.6+    : 

>    42.5 

:    12   +    : 

5.8  + 

: Georgia 
: Tennessee 
:  Nor  til  Carolina 
: Alabama 

3   - 
2 

1 

:       2     : 

1+ 

A  number  of  other  fungi  besides  Rhisopus  cause  storage  rots  of  sweet 
potatoes.   In  some  of  the  reports  the  percentage  of  rot  for  all  these  organisms 
is  included  in  one  estimate. 
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■  organisms. 


State 

%   loss   : 

:   State 

%   loss   : 

:    State 

%   loss 

Virginia 

20    : 

:   Illinois 

:      1     : 

:   Tennessee 

3 

South  Carolina 

:     2    : 

lov.-a 

20     : 

:  Mississippi 

20 

Georgia 

10    : 

:   Kansas 

2     : 

:   Louisiana 

15 

Indiana 

4    : 

:   Kentucky 

50 

:   Arkansas 

12 

According  to  Neal,  storage  rots  are  still  very  important  in  Mississippi, 
tut  the  losses  are  "becoming  less  where  good  storage  house  management  is  followed. 

According  to  Lauritzen  and  Harter  (l)  there  is  a  relation  of  humidity 
to  the  infection  of  sweet  potatoes  by  Rhizopus. 

"Only  a  small  percentage  of  potatoes  halved  witJi  a  knife 
became  infected  ^vith  Rhizopus  v/hen  subject  to  relative 
humidities  of  94  to  ^Sfo  at  temperatures  22.5  to  24'^ C. 

"The  percentage  of  infection  increases  as  the  humidity  is 
lowered  until  at  a  relative  humidity  of  'J2   to  8/^%   it  is 
nearly  100 . 

"At  relative  humidities  of  59  ^°   ^d"^'   there  is  decrease 
in  the  percentage  of  infection  and  at  49  to  ^2%   it  is  about  20. 

"At  a  temperature  of  12^0  the  relation  of  humidity  to 
infection  is  the  same  as  at  22.5  to  25*^0  except  that  the  range 
is  narrower. 

"If  potatoes  subjected  to  humidities  of  %%   at  22.5  to  25^0 
are  exposed  to  lower  humidities,  scarcely  any  infection  occurs, 
but  if  potatoes  subjected  to  humidities  of  49  "to  &3  ^^®  placed 
at  the  same  humidities  nearly  all  become  infected. 

"Apparently  changes  take  place  at  the  higher  humidities 
v/hich  make  the  potatoes  more  resistant  to  the  attack  of  Rhizopus. 
This  resistance  seems  to  be  located  in  the  outer  cells  of  the 
cut  surface,  because  if  a  thin  slice  is  cut  off  from  the 
potatoes  parallel  to  the  cut  surface,  these  potatoes  become 
infected." 
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Foot  rot  caused  by  Plenodomus  destruens  Harter 

Foot  rot  is  limited  in  its  distribution,  and  no  more  than  a  trace  of  loss 
is  accredited  to  it.   The  following  states  record  it:  New  Jersey  (slight  loss 
in  Vineland  section  and  in  Toms  River  vicinity),  jVaryland  (trace,  southeastern 
part  of  state),  South  Carolina  (trace),  and  Kansas  (here  and  there  a  trace).   It 
was  not  observed  in  K'ississippi,  Iov;a,  Louisiana,  and  Arkansas.   The  date  of 
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earliest  appearance  is  given  as  July  at  Vineland,  V.evj   Jersey. 

Pox  or  soil  rot  caused  by  Cystospora  "batata  Elliott 

Pox  or  soil  rot  has  been  knov/n  to  cause  much  damage  in  individual  fields 
but  the  losses  in  none  of  the  states  are  high.   The  disease  was  found  in  the 
following  nine  states:   Nev/  Jersey  ( .  G%  loss),  Delav/are  (1.5%),  Maryland  i^^%), 
Mississippi  (trace),  Texas  (1%),  Kansas  (2%),  Virginia  (trace),  Louisiana 
(trace)  and  Arkansas  (trace).   It  was  reported  as  not  present  in  Kentucky. 
Dates  of  first  appearance:   New  Jersey,  May  in  Gloucester  County;  Delaware,.  , 
August  9  at  Houston;  and  Kansas,  September  12  at  Riley. 

Control  measures 

According  to  Poole  in  Nev/  Jersey  "Progress  has  been  made  (in  the  control 
of  pox)  in  treating  soil  with  inoculated  sulfur.   Broadcasting  3OO  "to  4'-'^ 
pounds  just  previous  to  making  up  ridges  has  given  best  results.   From  4  to  y° 
nitrogen  is  advised  for  infected  soils,  where  2%   is  ordinarily  used."   Stokdyk 
in  Kansas  says  pox  is  "on  the  increase  in  old  fields  v/here  no  control  measures 
are  practiced." 

Scurf  caused  by  Monilochaetes  infuscans  Hals. 

Scurf  is  a  v;idely  distributed  disease  of  sweet  potatoes.   Fortunately  it 
has  not  reduced  the  crop  or  the  salability  of  it  to  any  great  extent.   Eleven 
states  report  its  presence:   Delaware  (common).  West  Virginia  (one  case  seen), 
IJew  Jersey  (1%)  ,    Maryland  (.5%),  South  Carolina  (trace),  Florida  (present), 
L'iississippi  (2%)  ,    Louisiana  (slight) ,  Arkansas  (trace) ,  Kansas  (present)  ,  and 
Arizona  (l^) . 

There  is  a  slight  difference  in  the  susceptibility  of  varieties,  but  none 
of  them  are  nearly  enough  resistant  to  be  advocated  as  the  varieties  to  use. 

New  Jeriey:   Serious  and  widely  distributed  in  the  state.   It  has  been 
observed  on  all  varieties  grown  in  this  state.  Very  serious  on 
Hancy  Kail.   (Poole) 

Delaware;   The  most  commonly  distributed  disease  affecting  the  roots.   The 
disease  was  very  severe  v;here  heavy  applications  of  manure  are  used. 

(Adams) 

Mississi'opi;   Appears  worse  on  the  white  skinned  varieties.   (Neal) 

Control  measures 

Seed  treatment  and  the  application  of  inoculated  sulfur  are  recormiended , 

New  Jersey;   Splendid  control  has  been  obtained  on  Eom.e  soils  by  apply- 
ing 300  lbs.  inoculated  sulfur.   (Poole) 

Delaware:   Inoculated  sulphur  in  experiments  conducted  this  season  have 
given  practical  control  when  used  at  the  rate  of  2OO-4OO  lbs.  per 
acre.   (Adams) 
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Arkansas:   All  varieties;  seed  treatment  gives  control-   (Elliott) 
Kansas:   Treated  seed  free  from  the  disease.   (Stokdyk) 

r.!iscellaneous  tuber  rots  and  injuries 

Surface  rot  caused  by  Fusarium  oxysporum  Schlecht.  has  been  reported  from 
Nev;  Jersey  by  R.  F.  Poole  who  adds  that  "It  is  serious  in  some  storage  houses. 
All  varieties  grown  in  the  state  are  attacked.   Infection  probably  takes  place 
in  storage." 

"According  to  L.  L-  Harter  and  J.  L.  V'eimer  (Bur. 
Markets  &  Crop  Est.  Fruit  &   Veg.  Div.  Letter  3"-  after  p. 
73-  March  9.  1922)  who  have  made  a  thorough  study  of  this 
rot,  it  occurs  wherever  the  crop  is  grown.   The  loss  varies 
in  different  years.   In  some  houses  where  conditions  are 
favorable  for  the  disease  the  loss  might  run  as  high  as  25%. 
Varieties  vary  in  susceptibility;  both  Big  Stem,  Jersey 
and  Little  Stem  Jersey  are  readily  attacked  by  the  disease - 

"Infection  takes  place  at  digging  tirre  or  a  little 
before  it,  or  early  in  the  storage  period,  although  the 
disease  is  not  conspicuous  until  two  weeks  to  six  months 
after  the  potatoes  have  been  in  storage.   The  disease  is 
caused  by  the  organism  Fusarium  oxysporum. 

"V^en  possible  the  potatoes  should  be  harvested  during 
dry  v/eather  and  allov:ed  to  dry  in  the  sun  for  a  few  hours 
before  going  into  the  storage  house.   Furtherm.ore,  the 
storage  house  should  be  v/arm  and  dry  when  the  potatoes  are 
put  in,  so  that  curing  v/ill  begin  promptly.   This  is 
especially  desirable  if  the  potatoes  are  dug  from  a  wet  soil 
during  cloudy  weather." 

Charcoal  rot  caused  by  Sclerotium  bataticola  Taub.  was  reported  from  New 
Jersey,  Texas  and  Louisiana.  Poole  (New  Jersey)  writes  that  "The  disease  causes 
no  serious  dam.age  in  tliis  state.   It  has  been  found  in  storage  houses  in  various 
counties.   It  is  som.e times  seen  in  the  field  on  potatoes  left  on  the  ground 
after  the  crop  has  been  harvested."  In  Texas  it  caused  1%   loss,  according  to 
Taubenhaus. 

Rot  caused  by  Trichoderma  koningi  Oud.  did  some  injury  in  storage  in  Nev^ 
Jersey. 

Java  black  rot  caused  by  Diplodia  tubericola  (E.  &.   E.)  Taub.  was  found 
in  South  Carolina  (northeastern  part  of  state,  unimportant),  Louisiana  (very 
comm.on,  loss  2-4%),  Texas  (trace),  and  Florida. 

Dry  rot  caused  by  Pi ape r the  batatati s  Harter  and  Field  was  reported  by 
L.  E.  Tisdale,  crop  pest  commission  inspector,  as  being  present  in  one  storage 
house  last  spring.   (ludwig  -  South  Carolina) 

Soft  rot  caused  by  Eotrytis  vulgaris  Fr.  attacked  plants  in  hot  beds  and 
potatoes  in  storage,  according  to  R.  F.  Poole  (New  Jersey).   The  disease  was 
observed  on  all  varieties  grown  in  the  state. 

Tuber  injuries  (non-parasitic) .   Pithiness  of  stored  roots  was  reported 
by  Ludwig  from  South  Carolina,   Taubenhaus  describes  a  hollowheart; 

"During  I9I7  and  I918,  the  writer  received  a  large 
number  of  specirr.ens  of  sweet  potatoes  which  v/hen  broken 
open  shovied  a  hollow  area  in  the  interior  of  the  sv/eet 


88  S\7EET  POTATO  -  Miscellaneous  diseases 

potato  root.  Cultures  of  the  tissue  yielded  no  organism. 
It  seems  that  this  condition  was  brought  about  by  the 
extreme  dry  weather  during  the  suirmers  of  191?  ^^^   19l8, 
and  this  v/as  further  aggravated  by  the  regular  period 
of  curing  or  sv/eating  which  these  potatoes  underwent  in 
storage." 

Dana  of  Vifashington  found  blackheart  in  market  sweet  potatoes. 


Other  diseases 

White  rust  caused  by  Albugo  ipomoeae-panduranae  (Schw.)  Swingle  was 
observed  in  Delaware,  South  Carolina,  Louisiana,  Florida  and  Kansas.   The  loss 
was  almost  negligible  except  in  Delaware  where,  according  to  Adams,  it  was  more 
prevalent  than  usual,  the  mature  spots  on  older  leaves  falling  out  and  producing 
a  shot-hole  appearance.   The  dates  of  earliest  appearance  were  in  Delaware, 
July  at  Seaford;  Illinois,  July  3I  at  Cave-in-Rock;  Louisiana  in  August;  and 
at  Clemson  College,  South  Carolina,  August  25. 

Leaf  spot  caused  by  Phyllosticta  batata  Cke.  was  found  in  New  Jersey, 
South  Carolina,  and  Florida.  There  was  no  reduction  in  yield.  Poole  of  New 
Jersey  writes  that  leaf  spot  was  observed  on  all  Jersey  grown  varieties.  In 
South  Carolina  it  was  first  seen  at  Clemson  College  August  25  and  during  the 
same  month  in  Gloucester  County,  New  Jersey - 

Leaf  spot  caused  by  Septoria  bataticola  Taub.  was  generally  prevalent  in 
New  Jersey  and  Delaware  although  no  injury  to  the  crop  was  reported.   R.  P- 
Poole  of  New  Jersey  submitted  the  following  information:   "Slight  variation 
noted  in  varietal  susceptibility.   The  Jersey  varieties  are  susceptible.   The 
Dahomey,  V/hite  Yam,  Red  Brazil  and  Triumph  were  somewhat  more  resistant.  •' 

Ivtosaic  was  found  in  Arkansas  on  the  Nancy  Hall  variety  and  in  Tennessee. 
Apparently  no  loss  was  sustained.   (See  V/eber,  Geo'.  F.  f'osaic  disease  of 
sweet  potato.   (Abstract)   Phytopath.  I3 :  42-43.   Jan.  I923 . 

Foot  rot  caused  by  Macrosporium  solani  E.  &  M.  reported  as  follov/s  by 
Taubenhaus  in  Texas; 

"This  disease  was  found  in  cold  frames  of  tomato  plants 
and  in  sv/eet  potato  beds  in  east  Texas.   It  is  similar  to 
the  one  described  by  Rosenbaum  and  Pritchard  on  the  tomato. 
From  isolation  and  infection  studies  of  the  Texas  material, 
.  it  v/as  found  that  Macrosporium  solani  was  the  only  organism 
present  in  both  the  sweet  potato  and  tomato  material. 
Little  difficulty  was  experienced  in  infecting  healthy  plants 
of  both  hosts  vrith  this  fungus." 

Texas  root  rot  caused  by  Ozonium  omnivorum  Shear  again  was  very  serious 
in  Texas,  v/here  Taubenhaus  estimate.^  thatTT^  loss  was  caused.   J.  G-  Brov/n 
(Arizona)  says,  "Found  in  Salt  Ri /er  and  Santa  Cruz  Valleys.   From  the  former, 
George  reports  a  reduction  in  yield  an-iouititi ng  to  ^0%,  '" 

Sclerotium  wilt  caused  by  Solerot^/v-tm  rqlfsii  Sacc.  was  reported  from 
Louisiana  (commoii  in  seed  beds,  loss  slight,  earliest  appearance  April  21)  and 
South  Carolina  (seriousness  increased  by  fact  that  in  most  instances  disease 
occurred  in  plant  beds)  . 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  Mitill  •  resulted  in  3^ 
loss  in  Arkansas  (Elliott)  ~  "There  v/as  a  dwarfing  of  plants  in  the  field  and 
distortion  of  the  roots.   One  peculiarity  noted  in  a  badly  infected  field  was 
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that  all  the  badly  injured  plants  blossomed  profusely." 

A  slime  mold»  Fuli^o  violaoeae,  was  reported  by  Poole  from  Mew  Jersey, 
It  was  seen  in  April  and  May  on  all  local  varieties  and  caused  a  stunting  of 
the  plants. 

Chlorosis  was  mentioned  by  Taubenhaus  of  Texas.  He  suggests  that  an 
over  supply  of  lime  may  be  the  cause. 

General  references  on  sweet  potato  disease?,  etc. 
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BEAN 

Bacterial  blight  caused  by  Bacterium  phaseoli  EPS 

Bacterial  blight  continues  to  be  one  of  the  most  destructive  diseases  of 
the  bean.  It  is  prevalent  in  nearly  every  state  where  beans  are  grown,  and 
attacks  almost  all  of  the  commercial  varieties, 

Vermont;   I  have  just  returned  from  a  two  weeks'  trip  inspecting  bean 
fields  in  New  York  and  Vermont.  Bacterial  blight  is  generally 
prevalent  but  as  yet  doing  little  harm  to  the  main  field  crops. 
\Tith  favorable  weather  for  its  spread  serious  losses,  especially  in 
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Red  Kidney  sections,  may  again  be ''expected  this  year.  Many  fields 
of  early  garden  and  canning  varieties  grown  for  seed  have  already 
been  reduced  in  yield.of  marketable  product  from  10-^0%  because  of 
blight.   (R.  D-  Rands,  August  I7) 

Bean  anthracnose  and  bean  blight  are  much  above  normal,  due 
undoubtedly  to  late  June  and  early  July  infections,   (Lutman) 

New  York:   (Genesee  County)  -  Bacterial' blight  is  showing  up  very  common- 
ly now.   (L.  C.  lyier,  N.  Y.  St.  Coll.  Agr.  Dept.  PI.  Path.  &  Ent. 
Weekly  News  Letter,  August"  7,  1922.) 

North  Dakota:   This  disease  rarely  found  in  state,  except  in  certain 

years,  when  a  few  plots  are  of  ten -severely  infected.   (Wanda  We^niger) 

Arizona;   Disease  most  destructive  for  years,  due  to  poor  seed  and 

weather  conditions  favoring  disease.   George  reports  10%  loss  in 
Navajo  and  Apache  Counties.   (Brown)  '  " 

(See  also  Plant  Disease  Bulletin  G:  Gl,  I25,  I2G,  13G.   1922)' 

Table  32.   General  prevalence  of,  and  losses  from,  bacterial  blight  of 
beans  in  1^22 ,  according  to  reports  of  collaborators. 


Prevalence 

•Importance   : 

:  Prevalence 

:  Importance 

; compared  with 

•  .  0,-        : 

.EsrtimBted  %  : 

:    State 

:  compared  wj.th 

:    or 

State 

Last 

Average 

:Last 

: Average 

: Estimated 

Year 

:   Year 

:   loss      : 

■Year 

:   Year. 

:  %  loss 

Nev/  Hampshire 

iPresent     : 

:  Louisiana 

:Same 

:     3 

Vermont 

:    10      : 

:  Texas 

:  Trace 

Massachusetts 

'  Same 

1      : 

:  Oklahoma 

: On. late  crop 

Connecticut 

:   ,  -3      : 

:  Ohio 

:Less 

:Less' 

:   ..  2 

New  York 

:    3-5       ' 

:  Indiana 

:Les£ 

;Less 

:   .   2 

Pennsylvania   : 

4  ■  '■ 

:  Illinois 

Same 

Same 

Trace 

Delaware 

More 

More 

1      : 

:  Michigan 

General 

Maryland 

More 

:  More 

1.5     : 

:  Wisconsin 

Same 

:Same 

1 

Virginia 

Trace       ; 

:  Minnesota 

Same 

.Same 

2 

Vfest  Virginia 

Less 

'  Same 

•Trace       : 

:  Iowa 

Same 

Same 

2.5 

Xen  tucky 

General     : 

:  North  Dakota 

0 

Tennessee 

2       : 

:  Colorado 

Present 

South  Carolina  ; 

Same 

2       : 

:  Arizona     : 

1 

Georgia        : 

Same  ; 

1      : 

:  Idaho       : 

r  -! 

0 

Florida 

Considerable: 

:".'V/ashington   : 

0 

Mississippi    : 

Same 

Same  ; 

3 

:  Oregon      : 

Present 

The  weather  conditions  evidently  play  a  large  part  in  determining  the 
seriousness  of  the  disease.   In  Massachusetts  where  there  was  a  loss  of  10%  the 
disease  was  given  its  impetus  by  a  very  wet'  June;   In  Maryland  where  the  summer 
was  wet,  blight  caused  greater  loss  than  for  the'  average  year.   In  Indiana  and 
Michigan  later  drouths  checked  the  progress  of  the  organism,  so  that  the , reduc- 
tion in  crop  was  less  than  usual. 
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Table  33-  Earliest  appearance  of  bacterial  blight  in  1922. 
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Date 

Place            : 

:   Date 

Place 

April  25 

Haminon,  Louisiana          : 

:  July  1 

Madison,  Wisconsin 

May 

Mississippi               : 

:  July  2 

: Ramsey  County,  Miftfiesota 

June  17 

Stratham,  New  Hampshire     : 

:  July  20 

:New  Haven,  Connecticut 

June  19 

:  Nev;  Castle,  Delaware        : 

:  July 

: Wayne  County,  Ohio 

June  22   . 

Jefferson  County,  Illinois   : 

:  August  15 

: Massachusetts 

Beans  lend  themselves  readily  to  cross  breeding,  and  much  work  is  being 
done  with  the  object  of  developing  varieties  resistant  to  the  different  diseases. 
Unfortunately,  no  great  progress  has  been  made  thus  far  in  the  procuring  of 
blight-resistant  strains.   Inasmuch  as  this  is  one  of  the  serious  troubles  of 
beans,  and  the  planting  of  immune  varieties  the  only  practical  method  of  control, 
it  is  hoped  that  such  a  possibility  will  soon  be  realized. 
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Anthraonose  caused  by  Colletotrichum  lindemuthianum  (Sacc.  &.   Magn.) 

Br.  &   Cav. 

Anthraonose  is  still  one  of  the  important  bean  diseases,  even  thouch 
considerable  progress  has  been  made  toward  its  elimination  by  means  of  resistant 
varieties.  The  average  losses  according  to  all  the  reports  were  about  3f°  fo^ 
1922.   This  is  not  accurate  since  each  state  reporting  does  not  have  the  same 
acreage  of  beans,  ttius  the  loss  for  the  United  States  was  probably  even  larger 
than  that  indicated. 


Vermont;   I  have  just  returned  from  a  two  weeks'  trip  inspecting  bean 

fields  in  New  York  and  Vermont Here  also  anthraonose  was 

occasionally  observed,  but  rare  in  dry  shell  varieties.   (R.  D.  Rands, 
Aug.  17) 

South  Carolina;   Reported  by  county  agents  and  probably  correctly  so  from 
Charleston  and  Georgetown  Counties,  but  we  have  no  positively 
authentic  records.   (Ludwig) 

Mississippi;   The  disease  is  widespread  this  season,  particularly  in  the 
southern  trucking  sections  of  the  state.   Reported  from  Pearl  River, 
Stone,  Harrison,  Jackson,  Lamar,  George,  Clarke,  Copiah,  Marion,  and 
Hinds  counties.  It  has  resulted  in  serious  loss  in  several 
instances,  many  five  and  ten  acre  fields  being  damaged  as  much  as 
75%.  'V.  L.  Blain,  Pathological  Inspector,  State  Plant  Board, 
reports  a  complete  loss  of  five  acres  in  Harrison  County  because  of 
the  disease.  No  doubt  scattered  everywhere  by  infected  seed,  ""hy 
not  pass  a  federal  seed  inspection  law?   This  would  prohibit  seed 
dealers  from  selling  infected  seed  such  as  bean  anthraonose,  v/hich 
is  easily  discernible.   It's  a  crime  for  a  grower  to  pay  C12.00  a 
bushel  for  bean  seed  from  a  dealer,  put  in  his  labor,  fertilizer, 
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and  then  have  a  total  loss  from  anthracnose.   This  is  what  has 
happened  all  over  the  state  this  season  -  the  growers  'have  pur- 
chased anthracnose  infected  seed  the  bulk  of  which  comes  from 
Michigan  and  New  York  state.  V/e  will  have  to  put  on  a  home  grown 
seed  program  down  here  unless  the  northern  growers  can  supply 
anthracnose  free  seed.   It  has  certainly  wrought  havoc  this 
season.   (D.  C  Neal) 

Louisiana;   Infection  scattering,  A  few  fields  were  a  total  loss  but  in 
most  fields  there  was  but  little  anthracnose .   (Edgerton) 

(See  also'  Plant  Disease  Bulletin  G:  6l,  93;  12G,  I36.   1922) 

Table  34*   Prevalence  and  losses  from  bean  anthracnose  in  1922,  as  esti- 
mated by  collaborators. 


Prevalence 

:  Prevalence 

;  compared  v/ith 

; Estimated; 

percent   : 

:    State 

.•compared  with 

: Estimated 

State 

Last 

Average 

:Last 

rAverage 

.percent 

:Year 

:   Year 

loss     : 

:Year 

:  Year 

:loss 

New  Hampshire 

Worse 

:Vv'orse 

25   ; 

:New  Jersey 

: Present 

Vermont 

5   ' 

iPennsylvania 

:     G 

Massachusetts 

:Same 

3    : 

:Delav/are 

^  '  ■ 

:.     -5 

Connecticut 

:      1    : 

: Mary land 

;Same 

:Same 

New  York 

More 

•Less  . 

1-3    : 

:\7est  Virginia 

:Same  . 

Sam.e 

•     4 

Tennessee 

:     2    : 

: Wisconsin 

:Less 

:Less 

1 

South  Carolina 

Trace    : 

: Minnesota 

:More 

Same 

: Trace 

Georgia 

Less 

1 

:Iowa 

:Same 

:  Same 

.5 

Florida 

Present   : 

: North  Dakota 

:Less 

Less 

.Trace 

tiississippi 

■More 

-More' 

5    : 

.•Missouri 

•  3 

Louisiana 

Same 

Less 

1  •  : 

: Colorado 

Same  , 

Arkansas 

Pre  sent   : 

: Oregon 

Present 

Ohio          : 

Same 

Less    : 

4    ' 

; Idaho 

0 

Illinois      ; 

Less  : 

Less    : 

Trace    : 

;\7ashington   : 

0 

Michigan      : 

■  ■     ; 

Present   : 

t               \'j'-* 

The  nature  of  the  discharge  of  the  spores  of  Colletotrichum  necessitates 
the  presence  of  moisture  for  their  dissemination,-  consequently  the  spread  and 
severity  of  the  organism  are  dependent  entirely  upon  weather  conditions. 


Vermont:   The  outstanding  weather  conditions  for  Vermont  were:   a  very 
wet  June,  the  v/ettesb  on  record  for  this  region,  v;ith  a  normal 
temperature;  a  rather  dry  and  warm  July,  but  with  enough  rain  to 
prevent  the  soil  from  ever  becoming  really  dried  out;  and  a  normal 
August  and  September  both  as  to  rainfall  and  temperature.   The  very 
cool  nights,  all  summer,  have  been  another  peculiar  feat\ire  of  the 
summer  of  1922. 

The  bean  anthracnose  and  bean  blight  are  much  above 

normal  due  undoubtedly  to  late  June  and  early  July  infections. 
(Lutman) 
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Control  iT.easurfeg 

j       The  only  practical  method  of  control  is  in  the  use  of  resistant  varie- 
ties. A  number  of  such  varieties  are  nov  being  put  on  the  market,  so  that  the 
prediction  seems  justified  that  in  the  not  too  distant  future  all  snap  and  dry 
beans  will  be  of  this  sort. 

Nevj  York;   Nearly  all  dry  beans  nov/  grown  in  the  state  are  resistant  or 
at  least  partially  resistant  to  anthracnose  so  that  the  loss  has 
been  reduced  very  much.   (Chupp) 

Mississippi:   The  green  snaps  and  green  bush  varieties  ar^  as  a  rule, 

resistant,  whereas  the  bush  wax  sorts  are  very  susceptible.   (Neal) 

Vfisconsin;   In  test  fields  of  Everett  B.  Clark  Seed  Company,  Marshall, 
on  September  1  noted  French  Horticultural  highly  resistant  and 
Dwarf  Horticultural  heavily  infected.   (Vaughan) 

Reference 

Hopkins,  E.  F.   The  effect  of  lactic  acid  on  spore  production  by 

Colletotrichum  lindemuthianum  Phytopath.  12:   390-395.  Aug.  1922. 

Rust  caused  by  Uromyces  ap'pendiculatus  (Pers.)  Lev. 

I       The  amount  of  bean  rust  present  each  year  apparently  fluctuates  less  than 
that  of  most  other  diseases.   It  was  reported  as  more  than  laet  year  in  Massa- 
chusetts, Delaware,  Ohio,  Indiana  and  Illinois.   Even  in  these  states  no  serious 
loss  was  recorded.  Other  states  \vhere  it  v;as  foimd  are  Verm.ont,  Connecticut, 
New  York,  Maryland,  '■est  Virginia,  Kentucky,  South  Carolina,  Georgia,  Mississippi, 
Texas,  Michigan,  Y'isconsin,  Minnesota,  Iowa,  North  Dakota,  Missouri  and  Colcrado. 
The  disease  appears  late  in  the  season  so  that  the  dry  beans  being  almost  at 
maturity  suffer  only  minor  losses.   The  first  recorded  appearance  was  at  West- 
ville,  Connecticut  June  30-   During  July  it  appeared  in  Illinois  and  Delaware, 
during  August  in  Ohio  and  New  York,  and  during  September  in  Vermont,  Wisconsin, 
Minnesota  and  Missouri.   The  rust  is  more  common  on  the  pole  beans  than  on  the 
dwarf  varieties.   In  six  states  the  Kentucky  Wonders  vrere  mentioned  as  being 
extremely  susceptible.   No  control  measures  vere   reported. 

Vermont;   Noted  locally,  very  bad  on  pole  lima^,  but  also  on  dwarf  pole 
horticultural  and  black  v/ax,  but  not  so  abundantly.  Not  seen  on 
field  beans.   (Lutm.an) 

Connecticut;   Tv;o  reports,  first  June  30»  V/estville.   This  report  was 
of  the  I  stage,  the  first  time  we  have  found  it  in  this  state. 
Kentucky  Wonder  in  both  reports.   (Clinton) 

Kentucky;   J.  L-  Van  Arsdell  of  Sharpsburg  reported  on  August  l6  that 

rust  was  so  bad  on  pole,  bunch  and  cornfield  beans  that  he  expected 
the  crop  to  be  destroyed.   (Valleau) 

Florida:   The  disease  was  quite  general  in  all  shades  where  beans  were 
planted  after  tobacco.   Kentucky  V/onder  and  Refugee  are  the 
varieties  generally  planted.   The  Refugee  .at^pears  to  be  very 
resistant-   The  growers  do  nothing  to  control  this  disease  or  any 


94 


BEAN  -  Rust  ,   Mosaic 


other.      They  plant  the   land  under  the   shades  v/5.th   some    crop   so   they 
v/ill  get  some   returns   from  their  labor  involved  in  clean  cultiva- 
tion.   (V/.   B.    Tisdale,    Aug.  8) 


Mosaic 

Mosaic,  though  not  reported  as  often  as  anthracnose  or  blight,  was 
present  in  almost  all  bean  growing  areas.   In  the  past  it  has  caused  great  re- 
ductions in  yield,  and  in  the  pea  bean  sections  the  growers  have  given  up  bean 
growing,  or  turned  to  the  use  of  other  types,  ''"ith  the  advent  of  the  Robust 
pea  bean,  the  entire  situation  v/as  changed.   Farmers  are  now  increasing  their 
pea  bean  acreage  each  year.   Furthermore,  the  plant  pathologists  and  plant 
breeders  are  busy  crossing  both  snap  and  dry  bean  strains  with  the  Robust  as  one 
of  the  parent  plants  in  an  attempt  to  develop  mosaic-resistant  varieties  of  the 
different  commercial  types. 


New  York;   Important  in  fields  of  susceptible  varieties.  Nearly  all  dry 
beans  novi   grovm  in  the  state  are  resistant  varieties.   Since  beans 
resistant  to  the  more  serious  diseases  are  grown,  the   acreage  has 
been  increased  enormously.   (Chupp) 

Indiana:   On  August  8  an  examination  was  made  of  a  plot  of  52  seedsmen's 
varieties  grovrn  by  H.  D.  Brown  and  35  showed  mosaic,  probably  of 
seed  origin.   In  general  only  lov/  percentages  were  mosaic  but  in 
Refugee  from  several  sources,  a  high  percentage  occurred,  as  also 
in  Golden  VifaXj  ]>7arf  Horticultural,  flageolet  Violet  Wax,  Y/hite 
Marrovr  and  Hodson  Wax.  None  occurred  among  several  plots  of  bush 
Tjimas.   (Gardner) 

Of  the  varieties  noted  free  from  mosaic  last  year,  Vferdell's 
Kidney  V/ax  (120  plants)  and  Black  Valentine  (42  plants)  were  free 
this  3-ear. 

Improved  Goodard  and  Y/ebber  Wax  were  not  tested  this  year. 
The  varieties  noted  to  be  free  last  year  v.-hich  shov/ed  mosaic 
this  year  were : 

No.  of  plants   No.  mosaic     % 

Red  ladney 333*  6         2 

Saddleback  Wax Ibl  13         8 

Dwa/-f  Horticultural..      120  58        49 

Robust  Pea 23O  3_         1-3 

Kentucky  Wonder  very  susceptible,  and  seed  usually  infected. 

(See  also  Plant  Disease  Bulletin  G:  33,  I2G.   1922) 

Table  35-  Prevalence  of,  and  estimated  losses  from,  mosaic  in  the  United 
States  in  1922. 


.Estimated: 

• 

.Estimated: 

■    Estimated 

State 

:   %  loss      : 

:        State 

.      %  loss    : 

:      State 

:      %  loss 

Vermont 

Present      : 

;I/;aryland 

iTraoe          : 

:  Louisiana 

Trace 

Massachusetts 

Trace          : 

: Mississippi • 

1         : 

:  lov/a 

2 

Connecticut 

.5      ^ 

;  Tennessee      : 

1         : 

:Idalio 

5 

Nev;  York 

1-3 

-Indiana 

3       - 

:Yi/ashington 

2 

Pennsylvania   • 

2-3           : 

:V/i  scons  in      : 

Trace          : 

: Oregon 

Present 

Delav/are 

present      : 

: Minnesota 

2        : 

:Utah 

1 

r 
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References 

Matsumoto,    Takashi.      Some  experiments  v/ith  adzuki-bean  mosaic.     Phyto- 

path.    12:    295-297.      June   1^22 . 
Nelson,    Ray.      Transference  of   the  bean  mosaic  virus  "by  Macro siphum 
solanifolii.      Science  n.s.    5G:'  342-344.     Sept-    22,    1^22 . 

"The    spread  of  tean  mosaic  was  observed  dxiring  I92I 
under  conditions  v/hich   strongly   suggested  transfer  by 
insects-      The    sudden  appearance  of   the  disease   in  the  v;ater 
cultures  of  beans   grooving   in  the  greenhouse,   and  infested 
with   aphid s,    indicated  even  more  definitely  the  mode  of 
dissemination.      Definite  proof  of   the  transfer  of   the  virus 
by  Macro siphum  solanifolii  was  obtained  under  controlled 
conditions,   both   in  the   greenhouse   and   in  the   field." 

(See  also  references  under  potato  mosaic) 


Root  rot  caused  by  Fusarium  spp. 

It  is   difficult   to   sunixnarize   the   data  on  root   rot,   because  the    collabor- 
ators are  not  always    sure  of  the  cause.      The  organisms  bj'"  all  means   should  be 
identified,    if   that  were  possible,    so  that  v/hen  dry   root  rot  is  mentioned  it 
can  be    said  that  it  is  caused  by  Fusarium  martii  phaseoli   or   some  other 
Fusarium.      No  doubt  Dr.    v/.   H.   Burkholder,    Cornell  University,    Ithaca,   New  York, 
who  described   the  organism,   v;ould  be  willing  to  identify   specimens  of   dry 
rot  if  they  were   sent  to  him.     The   following    states  have  reported  a  Fusarium 
root  rot  of  beans:      Vermont    (very  abundant,    1%  loss),   Massachusetts    (l%,    Fusa- 
rium. and   Rhizoctonia    general),    Connecticut   (.5%),    New  York   (2-5%  loss), 
Pennsylvania    (3/o) ,   Maryland    (trace),    Virginia   (trace),   V/est  Virginia    (trace), 
Kentuclcy,    South  Carolina    (trace),    Florida,   Mississippi    (l%) ,    Louisiana    (trace), 
Illinois    (trace),   '.Visconsin   (O),   Minnesota   (trace),    and    Quebec,    Canada.      In  the 
South   the   Fusarium  is  more  of   a  damping-off  organism.      (See  also  Plant  Disease 
Bulletin  6:    93,    I27,    13G.      1922).      Burkholder    (New  York)   writes  as  follows: 

"I  have   received   specimens  of  root  rot  of  beans  from 
only  Vermont  and  Michigan  that  I   felt    sure  were  caused  by 
Fusarium  martii  ohaseoli.      Last  summer,    hov.'ever,    some 
specimens  v/ere   sent  in  from  Indiana  and  V/ashin^ton,    D.   C. 
which  I   thought  were  the    sarre   disease,   but   they  were  in  a 
rather  bad  condition  and   I  was  not  positive." 

Control  measures 

In  New  York  and  possibly   in  other   states  attempts  are  being  made  to  breed 
root  rot  resistance   into   some  of  the  more  commonly  used  varieties. 

Other  diseases 

Pov/dery  mildew  caused  by  Erysiphe  polygoni  DC.   was   reported  from  West 
Virginia,    South  Carolina,    Florida  and   Texas.      In  no   case  was  there  any  appre- 
ciable damage.      John  L.      Sheldon    (V/est  Virginia)   writes:    "This   is  the  first  time 
I  recall   finding   a  pov/dery  mildew  on  beans.      Three   species  of   clover  -  all 
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mildewed  -  were  grov/ing  near  the  late-planted  beans  and  I  expect  this  rare 
infection  came  from  the  clover." 

Leaf  spot  caused  by  Ceroospora  cruenta  Sacc.  was  found  in  Texas  where 
it  did  only  a  trace  of  injury,  and  from  Gadsden,  Florida,  from  vihich  place 
Tl".  B.  Tisdale  writes:   "The  disease  appeared  on  lower  leaves  during  period  of 
wet  weather;  variety,  Kentucky  Wonder.   The  affected  leaves  shed  and  the 
disease  did  not  appear  on  the  upper  leaves." 

.\ngular  leaf  spot  caused  by  Isariopsis  griseola  Sacc.  was  observed 
August  31  at  V/alhalla,   South  Carolina,  and  was  common  and  destructive  to  a 
few  late  bunch  beans  in  a  garden  in  Morgantown,  West  Virginia. 

Vine  and  pod  rot  caused  by  Sclerotinia  lib erti ana  Fckl,  v;as  reported 
from  New  York,  where  it  caused  .5'*i^  injury.   It  was  prevalent  in  low  fields 
where  the  vines  were  extremely  large.  According  to  observations  made  by  F.  R. 
Perry  the  disease  was  worse  in  fields  where  Sclerotinia  appeared  the  year 
before,  and  no  rotation  of  crops  was  practiced.   It  was  also  one  of  the  serious 
transportation  rots  of  snap  beans. 

Rhizoctonia  stem  rot  caused  by  Corticium  vagum  B.  &  C.  severe  on  late 
plantings  of  snap  beans  in  Texas.   Taubenhaus  reports  50%  loss  of  these  plant- 
ings. In  Louisiana  it  was  also  more  severe  on  the  fall  crop  than  that 
planted  in  the  spring.   The  first  report  was  November  9.   The  same  trouble  was 
reported  from  Florida,  llississippi,  and  Idaho. 

Southern  blight  or  vdlt  caused  by  Sclerotium  rolfsii  Sacc.  was  observed 
in  Texas  (very  prevalent),  Louisiana  (1-2%  loss,  first  observed  I.iay  l),  and 
South  Carolina  (trace) . 

The  Texas  root  rot  caused  by  Ozonium  omnivorum  Shear  was  reported  by 
Taubenhaus  of  Texas  as  causing  8%  loss. 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  Mxill .  was  reported 
in  South  Carolina  and  Texas.   In  South  Carolina  it  was  also  found  on  the  Mung 
beans,  two  rows  of  which  were  practically  destroyed.  In  Texas,  Taubenhaus 
estimated  the  root  knot  loss  at  2^. 

Hopperburn  caused  by  Empoasca  mali  was  observed  July  10  at  Madison, 
Y/isconsin.   It  was  serious  on  beans  which  grev/  adjacent  to  potatoes. 

A  non-parasitic  pod  spot  of  bean  v/as  reported  by  Dana  of  Y.'ashington. 

Chlorosis  caused  by  too  much  lime  in  the  soil  resulted  in  1%   loss 
according  to  Taubenhaus  of  Texas. 


DISEASES  OF  LIR^^  BEANS 

Downy  mildew  caused  by  Fhytophthora  phaseoli  Thax . 

Dovmy  mildev;  does  an  immense  amount  of  injury  to  the  lima  bean  crop  in 
the  eastern  part  of  the  United  States,  and  was  especially  abundant  this  year. 
It  v/as  present  in  Connecticut,  Nev/  York,  New  Jersey,  Pennsylvania,  Delav;are, 
Virginia,  West  Virginia  ard  Ohio.   The  epidemic  was  most  pronounced  on  Long 
Island  and  in  New  Jersey,  gradually  diminishing  v/estv/ard  until  in  Ohio  it 
caused  only  a  slight  loss.  On  Long  Island  it  v;as  first  found  August  ^, 
Connecticut  August  9r  Delaware  in  September,  and  in  Ohio  October  3* 

Connecticut:   More  than  usual;  ten  reports,  quite  serious  in  some  fields, 
Earliest  report  of  the  disease  August  9  at  Vv'estville.   Sixty-five 
percent  of  crop  injured  in  one  field,  and  20%  loss  is  estimated 
for  the  state.   (Clinton) 
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New  York;   In  Mattituck  section  by  middle  of  August  the  disease  became 
very  prevalent  and  by  September  1  the  pgds  on  hundreds  of  acres 
were   covered  with  vihite  mould,.  Earliest  recorded  appearance  was 
August  5«   Destroyed  all  beans  on  late  planting,  and  reduced  the 
crop  on  the  early  planting.   (Clayton  -  Long  Island) 

Nev;  Jersey:  In  Monmouth  County  10%  of  a  planting  of  2,000  acres  v/ere 
not  picked  due  to  attack  by  this  disease.  Av.  yield  ^0  cases  of 
beans  per  acre,-  this  year  Gy  cases.   (Dept.  of  Plant  Pathology) 

Virginia;   Severe  loss  of  pods  at  Edinburg,  Shenandoah  County.   (Promme) 

West  Virginia:   Local.   Very  severe  case  observed  in  Marion  County. 

There  v^as  a  trace  of  loss  for  the  entire  state,  but  as  "high  as  95^ 
was  foiond  in  one  field.   (Department  of  Plant  Pathology) 


Other  diseases .     . 

Bacterial  blight  caused  by  Bacterium  phaseoli  EFS  was  noted  on  bush 
limas  in  Marion  County,  Indiana,  October  4,   (Gardner) 

A  bacterial  leaf  spot  was  reported  from  Connecticut  and  Delaware.   In 
the  former  state  it  was  recorded  for  the  first  time.   G.  P.  Clinton  suggests 
that  it  is  probably  the  disease  reported  by  Tisdale  and  Y.'illiaiiison.  It  was 
found  June  20  at  East  Hampton.   In  Delaware  Bacillus  laythri  Manns  &  Taub.  is 
suggested  as  the  cause  of  the  leaf  spot.   In  neither  case  was  it  of  economic 
importance.   The  nev/  bacterial  organism  which  has  been  described  on  comm^on 
beans  by  P,  Hedges  (A  bacterial  wilt  of  the  bean  caused  by  Bacterium, 
flaccumfaciens.   nov.  sp.   Science  n.s.  55:  433-434.   1922),  was  successfully 
inoculated  into  Lima  bean  plants  also. 

Yeast  spot  caused  by  Nematospora  phaseoli  Wingard,  was  general  in  the 
middle  and  tide  water  sections  of  Virginia,  producing  ^%   reduction  in  the  crop. 
The  maximum  found  in  any  one  field  was  75^°*  "^^   disease  seems  to  flourish 
better  in  the  warmer  sections.   It  spots  and  shrivels  the  seed.  Reference; 
Wingard,  S-  A-   Yeast  spot  of  lima  beans.  Phytopath.  12:  525-532.  1922. 

Pod  blight  caused  by  Diaporthe  phaseolorum  (C .  &  E.)  Sacc.  (Phoma 
"subcircinata  E.  &  E.)  was  found  in  July  at  Houston,  Delaware,  and  although 
m.ore  comm.on  than  usual,  was  not  of  economic  importance. 

Rust  caused  by  Uromyces  appendiculatus  (Pers.)  Lev.  v;as  observed  in 
Verm.ont  (on  pole  Limas,  locally  very  bad)  and  in  Pennsylvania. 

Stem  rot  caused  by  Sclerotinia  sp.  was  reported  from  Marion  County, 
Indiana  May  24.   It  was  not"  important.  ,  A  Fusarium  on  Lima  beans  \ms   collected 
once  in  Hamilton  County,  Ohio,  September  lo\ 

Anthracnose  caused  by  Colletotrichum  lindemuthianum  (Sacc.  &  Magn.) 
Br.  &  Cav.,  was  reported  only  from  Vfest  Virginia. 
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Smut  caused  by  Urocystis  cepulae  Erost 

"x\n  investigation  by  L.  R-  Jones  and  J.  C.  Walker  of  the  relation  of 
soil  temperature  to  the  development  of  onion  smut  showed  rapid  developm.ent  of 
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the  disease  at  Go°  ?  and  when  the  temperature  rose  to  8^^F   it  was  completely 
checked."   ((1)  Abst.  from  Exp.  Sta.  Rec .  47.  Oct.  1922)  The  temperature 
accounts  for  the  presence  of  the  smut  only  in  the  northern  tier  of  states. 
Certainly  the  inoculum  must  have  been  carried  farther  south  than  northern 
Indiana  and  Ohio.  The  disease  has  gradually  increased  in  the  older  onion  sec- 
tions until  some  soils  are  no  longer  profitable  for  onion  growing.  In  Orange 
County,  Nev;  York,  v/hich  is  a  typical  onion  section,  M.  C.  Hammond  made  a 
series  of  counts  in  different  localities  and  found  from  18  to  3^%  o^  sinut,  de- 
pending upon  the  length  of  time  the  land  had  been  farmed.  Smut  was  reported 
from  Massachusetts  (5%),  New  York  (20%),  Ohio,  Indiana,  T/isconsin  (a  maximum  in 
some  fields  of  £0%) ,  and  in  Oregon.   In  Iowa  no  smut  was  observed.   In  Wiscon- 
sin the  disease  was  first  observed  May  I5  at  Racine,  and  in  Orange  County,  New 
York  in  June.  (Also   see  PI.  Dis.  Bui.  6:  I37.   1922) 

Control  measures 

The  formaldehyde  drip  is  generally  used,  and  is  commercially  very 
profitable  - 

"All  investigators  have  employed  essentially  the  same 
type  of  apparatus  which  has  no  provision  for  eliminating 
variation  in  rate  of  application  due  to  reduction  of  pres- 
sure as  the  column  of  liquid  lowers  in  the  open  tank  and 
to  speed  of  operator.   To  obviate  these  difficulties  a 
new  type  of  apparatus  has  been  developed  at  the  Massachu- 
setts Agricultural  Experiment  Station.  The  chief  features 
of  the  improved  equipment  are:  (l)  a  tank  made  air-tight 
at  the  top  by  a  screw-cap,  air  to  replace  the  liquid  being 
admitted  through  a  stand-pipe  attached  near  the  bottom 
which  eliminates  variation  in  rate  of  flow  due  to 
diminishing  head;  (2)  changeable  discs  with  graded  openings 
which  fit  into  a  union  in  the  delivery  pipe  regulate  the 
size  of  the  outflow  stream  to  correspond  with  the  rate  at 
which  the  operator  walks.  A  table  based  on  formulae  of 
application  and  the  tirr£  it  was  found  that  different 
operators  required  to  push  the  drill  a  certain  unit  of 
distance  indicates  to  the  operator  which  of  the  numbered 
discs  to  use."   (Osmun,  A.  V.  and  P.  J.  Anderson,  (Abstract) 
.  Phytopath.  13:  58,   Jan.  I923) 

New  York:   Farmers  who  do  not  use  formaldehyde  sow  ten  pounds  seed  an 
acre.  With  formaldehyde  they  sow  six  to  seven  pounds.  The 
difference  is  enough  to  pay  for  the  formaldehyde  used.   (Chupp) 

(Orange  County)  -  Onions  in  general  in  good  shape  consider- 
ing the  conditions  in  that  section  and  the  character  of  the 
growers.  On  June  iG  I  made  counts  qf  smut  and  found  the  following 
on  the  different  tests: 
John  Volock  Check  plot  G%   smut 

Formaldehyde  treated         2% 
Bernard  Dowd Check  plot  15% 

Formaldehyde  treated         yo 

Field  lime-sulfur  treated    32% 
Frank  Kurowski  Check  plot  19% 

Formaldehyde  treated         2% 
John  Meany  Check  plot  40-4% 

Formaldehyde  treated         G% 
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This  test  shov/s  up  to  the  best  advantage  of  any  that  I  have 

so  far  had. 

Stanley  Raubnski ....  Check  plot  31/°  smut 

Formaldehyde  treated  ^.G%  " 

Lime  sulfur  35% 

(M.  C.  Hammond,  N.  Y.  St.  Coll.  Agr.  Dept.  PI.  Path.  &  Ent. 

T/eekly  News  Letter,  June  2G) 

Ohio:   Only  one  report.   Disease  not  believed  to  be  serious  this  year 
in  state.   Formaldehyde  drip  attachment  in  general  use  in  onion 
sections.   (Thomas) 

Indiana:   Occurred  in  Lake  County  only.  Gregory  reports  smut  not 

destructive  because  it  thinned  the  stand  and  enabled  the  healthy 
plants  to  better  endure  the  drouth.   Gregory  found  trouble  from 
rain  dilution  of  the  form.aldehyde  in  the  soil.   (Gardner) 

Wisconsin:   Well  under  control  by  formaldehyde  drip  treatment.   Growers 
have  arranged  6o-gallon  tank  on  horse-drawn  drills.   (Vaughan) 

Oregon:   Serious  and  destructive  in  northern  Willamette  Valley  onion 
sections  except  where  formaldehyde  disinfection  of  the  drill  row 
at  seeding  time  was  practiced.   Not  all  fields  are  affected  as 
yet.   (Barss) 

Recent  literature 
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Other  diseases 

Downy  mildew  caused  by  Peronospora  schleideni  Unger.  is  reported  from 
surprisingly  few  states,  and  in  none  v/as  it  of  any  special  importance,  unless 
it  be  in  New  York  where  the  estimated  loss  is  2  to  3/°'   Other  states  where  it 
v;as  present  are  Louisiana,  Ohio,  V/isconsin,  Washington  and  Oregon.   In  Nev/ 
York  it  was  first  observed  July  20  in  Chenango  County,  and  in  Wisconsin, 
August  1  at  Phillips, 

Leaf  mold  caused  by  MacrosporiuiTi  parasiticurri  Thtlm.  and  M.  porri  E.  has 
been  included  in  the  reports  from  Massachusetts,  New  York,  Louisiana  and 
Minnesota.   In  Massachusetts  there  is  an  increase  of  the  disease  over  last  year, 
the  trouble  being  confined  largely  to  the  Connecticut  Valley.   In  Louisiana 
50  to  Y^%   of  the  seed  onions  are  attacked,  vdth  a  resulting  loss  of  30  to  ^0%. 
In   Minnesota  there  v;as  only  a  trace  of  the  disease.   The  trouble  was  first 
observed  in  Louisiana  in  April,  and  in  Ramsey  County , 'Minnesota,  July  7- 

Smudge  or  anthracnose  caused  by  Colletotrichum  circinans  (Berk.)  Vogl. 
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was  observed  on  v/hite  onions  in  Delaware,  Indiana  and  Trisconsin.  Vaughan  of 
the  latter  state  says  that  "white  onions  little  grovm  commercially.   Red 
variety  largely  grov/n  is  highly  resistant."   Reference:   Averna  Sacca,  Rosario. 
Colletotvjc>.um  circinans  (Berk.)  Vogl.  Bol.  Agr.  Sao  Paulo  23:  76-78.   1^22. 

Black  mold  caused  by  Aspergillus  niger  Van  Tieghem  was  found  once  in 
New  York  (July  27,  Erie  County),  caused  .5%  injury  in  Texas,  and  was  reported 
in  six  carloads  from  Indiana  by  inspectors  of  the  Bureau  of  Agricultural 
Economics. 

Bacterial  soft  rot  was  reported  as  causing  considerable  loss  in  market 
gardens  at  Lynchburg,  Virginia  (Fromme) .  J.  J.  Gardner  of  Kenton,  Ohio  (Bur. 
Agr,  Econ.  Fruit  &  Veg.  Div.  Letter  Oct,  12,  1^22)  writes:   "I  have  seen  con- 
siderable stock  from  different  places  around  the  marsh  and  it  all  runs  heavy 
to  decay,  Neck  Rot  and  Slimy  Soft  Rot.   I  expect  that  all  of  this  stock  from 
here  v/ill  shov/  considerable  decay  on  the  markets. " 

Neck  rot  caused  by  Botrytis  allii  Munn  was  present  in  New  York,  Ohio, 
Indiana,  V/isconsin,  Idaho  and  Washington.  Vaughan  of  V/isconsin  estimated 
that  the  loss  v/as  only  a  trace  in  his  state.  None  of  the  other  collaborators 
ventured  an  estimate.   Inspectors  of  the  Bureau  of  Agricultural  Economics 
reported  it  in  18  cars  of  onions  from  six  localities  in  Indiana.   (Gardner) 

Rot  caused  by  Fusarium  sp.  was  widely  distributed,,  being  found  in  New 
York,  South  Carolina,  Indiana,  V/isconsin,  Idaho  and  Washington.  In  New  York 
it  v;as  reported  once  from  Erie  County,  July  27.  In  South  Carolina  it  v/as  of 
somiO  importance  in  Anderson  County  where  it  was  observed  January  G.  Vaughan 
of  V/isconsin  states  that  it  was  "com.plicated  with  maggot  injury.  Difficult  to 
say  which  is  m.ost  responsible."  Heald  (V/ashington)  writes  that  "Fusarium  rot 
has  caused  heavy  loss  of  onions  in  the  truck  section  of  Walla  Walla." 

Pink  root  caused  by  Fusariuin  malli  Taub.  was  reported  from  New  York, 
Texas,  V/isconsin,  and  Oregon.   There  v;as  a  trace  of  injury  in  New  York  and 
Wisconsin.   In  Texas  the  loss  was  ^%   and  for  Oregon,  Barss  reports  tlaat  in  a 
number  of  fields  in  V/ashington  County  there  was  considerable  evidence  of  root 
damage  due  to  some  apparent  disease  suspected  to  be  pink  root.   (See  Plant 
Disease  Bulletin  G:  137~13S-   1922)   The  disease  was  first  noted  in  V/isconsin 
July  1  at  Racine,   References:   Howitt,  J.  E.   Two  diseases  nev/  to  Ontario. 
Scient.  Agr.  3:  189 .  Jan.  I923 .  V.hetzel,  Herbert  H.   The  pink-root  of  onions. 
Agr.  Bui.  Bermuda  Dept.  Agr.  July  1^22. 

A  slimy  soft  rot  v/as  unusually  serious  both  in  the  field  and  storage  in 
the  Connecticut  River  Valley  of  Massachusetts,   (Osmun) 
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CABBAGE 

Club  root  caused  by  Plasmodiophora  brassicae  Wor. 

The  area  where  club  root  was  of  importance  in  1922  v/as  rather  limited - 
The  boundary  line  of  this  area  was  roughly  the  southern  end  of  Pennsylvania,  as 
far  v/est  as  Minnesota,  and  to  the  Canadian  border.  It  is  not  generally  distri- 
buted over  the  states  included  in  this  area,  but  is  m.ore  or  less  localized. 
Wlien  the  organism  is  once  introduced  into  a  community,  the  extent  of  the  infes- 
ted soil  gradually  enlarges. 
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•  =Counties  v/here  dis- 
ease occurred.  ^ 
V-^=Occurrence,  locality 
^•<- ,1^0 1  given.  ^^^     ^ 

■1  {  ^aJ  A<^  'fa> 


■1-  ■■-— 0 


?ig.  8.  Distribution  of  club-root 
by  counties,  as  reported  by  collaborators 
in  1922 . 

Appleton  v/as  in  seed  bed.   Infected 
fields  before  observed.   (Vaughan) 


New  York:   Corrimon  but  not 
usually  serious.   One  field  with 
90-100%  infection  due  to  use  of 
refuse  from  kraut  factory  as 
fertilizer.   (E.  E.  Clayton) 

Ilichigan:   Cabbage  club  root 
and  yellows  found  by  Nelson  to  be 
very  serious  about  trucking  sec- 
tion near  Grand  Rapids.   Liming 
3  T  to  acre  reported  successful 
v/ith  many  in  control  of  club  root, 
(Coons,  July  1922) 

VTisconsin:   Several  fields 
near  Racine  have  been  abandoned, 
for  cabbage.   The  outbreak  at 
plants  had  been  set  in  several 


North  Dakota:   One  instance,  reported  in  I92O,  but  not  observed  since 
then,  although  it  may  be  present.   C-Zeniger) 

Club  root  apparently  was  present  in  its  usual  degree,  excepting  in 
Massachusetts  and  Minnesota  where  more  was  reported.   The  percentages  of  loss 
given  are  Vermont  (1-3%),  New  York  (2%),  Maryland  (ifo)  ,  and  r,:ichigan  (trace). 

IVeather  relations 

"Studies  by  J.  Monteith,  Jr.,  of  the  soil  tempera- 
ture and  moisture  relations  of  cabbage  clubroot  shovj-ed 
a  v/ide  range  of  temperature  in  which  the  fungus  could 
develop,  but  when  the  moisture  content  of  the  soil  was 
reduced  to  one-half  its  water-holding  capacity  there 
was  no  development  in  most  soils."   (Plant  disease 
investigations.  T.'"isconsin  Agr.  Exp.  Sta.  Bui.  339- 
32-38,  39-48,  113.   1922.   Abst.  from  Exp.  Sta.  Rec. 
47.   Oct.  1922) 

Table  3^-  Earliest  recorded  appearance  of  club  root  in  1922. 


Date 


Place 


Date 


Place 


June  15 
July  17 
July 


Appleton,  V/i  scons  in 
Ramsey  County,  Minnesota 
Cortland,  Nev/  York 


August  3 
August  27 
September  25 


Storrs,  Connecticut 
Stark  County,  Ohio 
Vermont 


Control  measures 


"Experiments  were  begun  in  I915  ii^  cooperation  with 
the  department  of  horticulture  for  the  control  of  club- 
root  of  cabbage".   The  soil  v/as  treated  with  Bordeaux 
mixture,  ammoniacal  copper  carbonate,  formaldehyde, 
sulphur,  and  Ivimp  lime.   The  residual  effects  of  Bordeaux 
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mixture  and  lime  were  apparent  after  4  years,  but  the 
soil  was  again  thoroughly  infested  after  G  years.   The 
treatments  were  repeated  in  1^21  with  copper- sulphate 
solution,  Bordeaxix  mixture,  lump  lime,  milk  of  lirae , 
ground  lime-stone,  lime  sulphur,  and  nicotin  sulphate. 
One  year's  planting  since  the  second  treatment  shov.'ed 
that  Bordeaux  mixture  applied  in  amounts  equal  to  the 
heaviest  treatment  of  calcium  oxid  gave  the  best  results. 
Lime  sulphur  was  injurious."   (Pennsylvania  Agr.  Exp. 
Sta.  Bui.  170 :  I5-I9,  I9-2O.   1^22 .   Abat-  from  Exp. 
Sta.  Rec-  47.   Oct.  I922) 
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Yellows  caused  by  Fusarium  conglutinans  V/oll. 

Yellows,  as  has  been  shown  by  past  research,  is  favored  by  higher 
temperatures  and  therefore  is  m,ore  common  in  the  states  where  the  temperature 
is  relatively  high  in  summer.  New  England  and  New  York  have  not  suffered 
much  loss  but  in  other  states  where  yellows  is  abundant  the  loss  is  appalling. 

Pennsylvania:   Very  general  in  counties  reported  (southern  half  of 
state);  mostly  garden  patches.   (Orton  &  Thtirston) 

Ohio :  Yellows  is  becoming  a  serious  limitation  to  early  cabbage  grow- 
ing in  the  state.   (Thomas) 

Iowa:   Serious  around  Muscatine  and  along  Mississippi.   (Melhus) 

Missouri:   Hot  dry  weather  in  June  favorable  to  development  of  disease. 
(Rosa) 

Occurrence  general,  1  to  ^0%   of  crop  injured.   None  in  the  common 
early  varieties.   (l/'aneval) 

North  Dakota:  Disease  has  never  been  severe  in  state.  Found  in  other 
years  in  isolated  instances-  Either  the  disease  is  not  prevalent 
here  as  yet,  or  our  varieties  are  resistant.   (Weniger) 

(See  also  PI.  Dis.  Bui.  G:  39,  G2,  I25,  I47.   I922) 
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Table  37*  Prevalence  and  losses  of  cabbage  due  to  yellows  in  1922, 


•  Prevalence 

.  Prevalence 

compared  v/ith 

: Estimated  per-  : 
:centage  losses  : 

:  State 

: compared  with 

Estimated  per- 

State 

Last 

Average 

:Last 

: Average 

centage  losses 

Year 

:  Year 

or  importance   : 

lYear 

Year 

or  importance 

N.  Y.   ; 

Present       : 

:Ind. 

:Iv!ore 

•  More   : 

5  . 

Pa. 

[Present        : 

:I11. 

More 

More  : 

5 

Del. 

0-5 

:l^ch. 

Very  serious 

Md. 

.Same  : 

Same 

8       : 

:Wis. 

More  • 

More   ; 

Va.    ! 

Same 

•  Same  : 

.Most  important  : 

:Ia. 

Wore   ' 

25 

Ky. 

;Less  • 

,  Less 

3.5 

:Mo.     ; 

■  Less  .  : 

10 

S.  Car. 

:  Trace         : 

:1^.  Dak. 

Less 

Present 

Miss. 

. General       : 

:Kans. 

More 

More   : 

35 

Tex. 

18  :      : 

:Colo. 

Present 

Ark. 

Same 

:  Same 

15 

:  I.font. 

Present 

Ohio 

: Limiting  factor: 

Table  38.  Dates  of  earliest  recorded  appearance  in  1922. 


Date 


Place 


Date 


Place 


January  24 
April  13 
June  1 
June  1 


John's  Island,  South  Carolina 
Coshocton  County,  Ohio 
Somerset,  Virginia 
Vincennes,  Indiana 


June  3 
June  13 
July  15 
July  22 


Corliss,  Wisconsin 
Douglas  County,  Kansas 
Denver,  Colorado 
Saline  County,  Illinois 


Susceptibility  and  control 

Dr.  L.  R.  Jones  and  his  associates  have  done  an  exceptionally  fine 
piece  of  work  in  the  selecting  of  disease  resistant  cabbage.  Not  only  has  it 
had  a  direct  effect  upon  cabbage  growing,  but  it  has  stimulated  the  selecting 
and  breeding  of  other  vegetables  for  disease  resistance.   The  obtaining  of 
resistant  varieties  is  the  only  practicable  method  of  control  of  yellows.  The 
difficulty  is  not  so  much  in  procuring  strains     desirable,  as  it  is  in 
keeping  the  strains  pure  v;hen  distributed  among  commercial  firms.  Vaughan 
suggests  a  government  testing  agency  to  overcom.e  this  drawback. 

Delaware:  New  Brunswick  and  All  Seasons  prove  resistant  in  the  demon- 
stration work.   (Adams) 

Virginia:  Most  important  cabbage  disease.  A  considerable  acreage 
planted  with  resistant  All  Seasons  which  proved  resistant. 
Supposed  resistant  Wisconsin  Hollander  fell  down  badly.  (Promme) 

Indiana:   Limiting  factor,  everywhere  with  crop.  Gregory  noted  yellows 
in  Lake,  Marion  and  Vigo  Counties.   Use  of  resistant  varieties  is 
very  general.  Gregory  is  assisting  Indianapolis  market  gardeners 
to  develop  a  resistant  early  variety.   He  distributed  resistant 
seed  to  growers  in  32  covmties.   (Gardner) 
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Wisconsin;   Eastern  section,  reported  for  first  time  as  far  north 
as  I.'Iarinette.  Period  of  high  temperature  in  May  stimulated 
development.  Another  case  of  failure  of  commercially  produced 
resistant  seed  to  stand  up.  We  need  a  government  testing 
agency  to  have  seed  proved  before  offered  for  sale.  Checked 
about  August  1  following  rain  and  cooler  weather.   (Vaughan) 

Kansas:   All  Seasons  and  Brunswick  resistant  if  planted  in  sterile 
hotbed  and  transplanted.   Susceptible  when  sown  late  in  open 
field.  Copenhagen  susceptible.   (Stokdyk) 
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Jones,  L-  R. ,  J.  C  Walker  and  E.  C  l^ims.  Work  upon  Fusarium  - 
resistant  cabbage  in  1922.  Phytopath.  I3:  57.   Jan.  I923. 

"The  work  of  the  last  two  summers  with  disease  resistant 
cabbage  has  been  essentially  a  continuation  of  that  of  pre- 
ceding years  with  increasing  attention  to  securing  Fusarium 
resistant  strains  of  certain  early  varieties.  In  this  the 
developipents  promise  ultimate  success  although  technical 
difficulties  in  holding  the  early  varieties  over  for  seed 
production  have  slowed  up  progress.   In  addition  to  estab- 
lished strains  of  the  three  later  varieties  (Hollander, 
All  Seasons,  and  Brunswick),  we  have  promising  resistant 
strains  of  the  earlier  varieties  (All  Head  and  Glory)." 
Manns,  T.  P.  Cabbage  wilt  and  stem  rot  in  Delaware.  Delaware  Agr. 

Exp.  Sta.  Bui.  132:  3-24.  June  1922. 
V/alker,  J.  C.   Fusarium-resistant  cabbage.   (Rev,  of:  (l)  Jones,  L.R., 
J.  C.  Walker,  and  W.  B.  Tisdale.  Fusarium  resistant  cabbage. 
Wis.  Agr.  Exp.  Sta.  Res.  Bui.  48:  I-34.   1920.   (See  Bot.  Absts. 
10,  Entry  99).   (2)  Jones,  L,  R.  and  J.  C  Gilman.   The  control 
of  cabbage  yellows  through  disease  resistance.  Wisconsin  Agr, 
Exp.  Sta.  Res.  Bui.  38:  I-70.   I915.)  Bot.  Gaz.  73:  155-157- 
1922. 

Black  rot  caused  by  Bacterium  campestre  (Pammel)  EPS 

In  the  eastern  part  of  the  United  States  there  was  more  black-rot  than 
usual,  while  in  the  middle  west  the  prevalence  was  the  same  or  less.   Un- 
doubtedly, a  big  percentage  of  the  disease  is  caused  by  infection  from  the 
bacteria  on  the  seed.   It  is  understood  that  some  of  the  large  cabbage  seed 
producers  will  undertake  to  disinfect  the  seed  before  placing  it  in  the  hands 
of  seed  distributors.   If  this  is  done  generally  it  v/ill  mean  almost  the 
entire  elimination  of  black  rot  from  among  the  diseases  of  cabbage,  and  will 
be  a  saving  of  thousands  of  dollars  to  farmers. 

Kentucky ;   Infection  could  be  traced  in  some  cases  to  certain  lots  of 
seed.   (Valleau) 

Florida:   Black  rot  was  severe  over  the  entire  state  the  past  season. 
(Burger) 
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Pig.  9-   Distribution  of  black  rot  of  cruciferous  hosts,  as  indicated 
by  reports  to  the  Plant  Disease  Survey,  I903-1922. 

Table  39.   Prevalence  of,  and  losses  from  black  rot  of  cabbage  in  1922. 


Prevalence 

Prevalence 

compared  with  • 

Estimated  per-: 
centage  losses: 

:  State 

: compared  with 

.  Estimated  per- 

State 

Last 

Average 

•Last  : Average 

centage  losses 

Year 

Year 

or  importance  : 

:Year  :   Year 

or  importance 

vt. 

.More  • 

•  More   : 

1      : 

:La. 

2-10 

Mass . 

:More 

•General       : 

:  Tex . 

3 

N.  Y. 

.More 

More 

5-10      : 

:Ohio 

•  Present 

Pa. 

•  Same 

Present       : 

:Ind. 

Not  serious 

Del. 

:More 

More 

.5     : 

:I11. 

:Same  :  Same 

1 

Md. 

Trace         : 

:Vas. 

:Less  :  Less 

2 

Ky. 

:More 

More 

2.5 

.-Minn. 

;Less  :  Less 

Present 

S.  Car. 

: Trace         : 

:Ia. 

: Same  :  Same 

Trace 

Florida 

:Sarae 

:  Same 

: Severe        : 

:M.  Dak. 

0 

Miss. 

Damage  slight  : 

Mississippi;   Reported  from  Copiah,  Hinds,  Stone,  Pearl  River  and 

Lauderdale  Counties.   Damage  slight  in  all  localities  reporting 
the  disease-   (Neal) 

Louisiana:   Most  severe  on  the  crop  that  runs  into  the  warm  weather 
in  the  spring.   In  some  places  evidently  brought  in  on  seed- 
(Edgerton) 
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Indiana:   Gregory  attributes  infection  to  disease-carriage  on  seed 
imported  from  Long  Island.   Not  treated.   (Gardner) 

Dates  of  earliest  appearance  are  as  follovvrs:   January  6,  Arabi,  . 
Louisiana;  May  10,  V-'iggins,  Mississippi;  June  12,  Central  City,  Illinois; 
July  7^  Ramsey  County,  Minnesota;  July,  Newark,  Delav/are;  August  20,  Madison, 
ViTisconsin;  and  September  25,  Vermont. 

Control  measures 

Nev.'  York;  Uhere  seed  was  treated  v.dth  corrosive  sublimate  for  twenty 
or  thirty  minutes,  or  in  hot  v/ater  133°P-  for  ten  minutes,  the 
disease  was  much  reduced  or  entirely  eliminated.   (Chupp) 


Black-leg  caused  by  Phoma  lingam   (Tode)  Desm. 

In  New  York,  Pennsylvania  and  Arkansas  there  was  a  big  increase  in  the 
amount  of  black-leg  present.   The  earliest  report  of  the  disease  was  April 
in  Nassau  County,  Long  Island,  New  York.  On  June  27  it  was  found  in  Ramsey 
County,  Minnesota,  and  on  July  20,  at  New  Castle,  Delaware. 

Table  4*-^.  Prevalence  and  importance  of  black-leg  of  cabbage  in  1922, 


Estimated      : 

Estimated 

State 

percentage  loss  or: 

:    State 

percentage  loss  or 

importance     : 

importance 

Massachusetts 

:   Unusually  severe: 

:   Arkansas 

20 

New  York 

5       : 

:  Ohio 

General 

Pennsylvania 

Maximum  90%     : 

:   Indiana 

Present 

Delaware 

1       : 

:  Wisconsin 

Trace 

Maryland 

1.5 

:  Minnesota 

Not  important 

Virginia 

Present         : 

:  Iowa       ; 

II      II 

Louisiana      : 

Slight         : 

Nev/  York:   According  to  I.  H-  Vogel,  black-leg  was  found  in  seed 

fields  in  Mattituck,  Suffolk  County,  representing  about  1%   of 
the  acreage  under  observation.  Seemed  fairly  favorable 
although  very  little  pod  infection  occurred.   (E.  E.  Clayton) 

Much  rain,  which  increased  the  amount  of  disease.   Several 
seed  growers  up-state  inadvertently  got  black-leg  in  their  seed 
stock  and  the  organism  v/as  pretty  well  distributed.   (Clayton 
and  Chupp) 

New  Jersey:   Abundant  in  Camden  County,  present  in  other  parts  of 
state.  June  and  July  wet.   (Department  of  Plant  Pathology) 

Arkansas ;   Little  or  no  treatment.  Some  large  plantings  were  made 
that  were  a  total  loss.   (Elliott) 

Indiana:   Gregory  noted  100%  loss  in  one  field  (Marion  County)  and 
10%  loss  in  a  field  in  DeKalb  County.  Traced  one  case  to  seed 


i 


bed  infection.   (Gardner) 
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Wisconsin;   Much  less  around  Racine.   Large  amounts  of  seed  treated, 
or  seed  from  inspected  fields  from  clean  stalks.  Also  less 
frequent  rains  during  seed  bed  stage.   (Vaughan) 

Control  measures 

Ac  in  black  rot,  a  large  part  of  the  infection  is  derived  from  the 
organism  carried  with  the  seed.   In  the  case  of  black-leg,  however,  the 
fungus  is  beneath  the  seed  coat  and  thus  not  affected  by  ordinary  treatment. 
Dr.  J.  C.  7/alker  in  experimental  work  (l)  has  shov/n  that  treating  with  hot 
water,  50*'  C.  (122''  P.)  for  30  minutes  will,  kill  the  fungus.  The  treatment 
is  so  drastic  that  the  viability  of  the  seed  is  reduced  materially,  and 
should  not  be  practiced  excepting  when  the  known  presence  of  black-leg  makes 
it  imperative.   The  larger  seed  producing  companies  are.  beginning  to  take 
precautions  against  having  the  mother  seed  stock  infected,  and  it  v.ill 
probably  be  only  a  matter  of  time  before  the  disease  will  be  greatly  reduced 
in  this  manner. 

Literature 
(Cited) 

1.  Y/alker,  J.  C.   The  hot  water  treatment  of  cabbage  seed.  Phytopath. 
13:  251-253.  "May  1923. 

Seed  treatment  and  rainfall  in  relation  to  the  control 

of  cabbage  black- leg.   U.  S.  Dept.  Agr.  Bui.  1029:  1-27-  Mar. 
1922. 

Black  mold  or  leaf  spot  caused  by  Alternaria  brassicae  (Berk.)  Sacc . 

Leaf  spot  was  common  in  the  following  states:   Connecticut,  New  York, 
Ohio,  Delaware,  Florida,  Louisiana,  and  V/isconsin.   It  probably  was  present 
in  nearly  all  the  states  east  of  Minnesota,  but  no  records  were  received  for 
this  season.   In  previous  years,  leaf  spot  has  been  reported  from  every 
state  east  of  the  l/Iississippi  River,  excepting  I'ev;  Hampshire,  Vermont  and 
Tennessee.   It  has  been  reported  from  six  states  west  of  the  Mississippi, 
namely,  Louisiana,,  I/iinnesota,  Kansas,  Texas,  Washington,  and  California.   In 
New  York  in  I922  it  was  important  in  all  parts  of  the  state,  but  was  present 
as  an  epidemic  in  the  Cortland  Valley.   The  loss  was  estimated  at  2%.   On 
Long  Island  in  the  cabbage  seed  district  it  always  does  injury  as  a  seed  pod 
spot.   I.  H.  Vogel  reported  it  as  not  serious  in  Suffolk  County  in  1922.   In 
the  other  states  the  loss  was  only  slight.   In  Louisiana  it  v/as  first  observed 
January  G;  in  Delaware,  June  I9  at  New  Castle;  and  in  New  York  during  July 
in  the  Cortland  Valley. 

Control  measures 

New  York:  Seed  treated  with  HgClp  showed  Alternaria  when  cultured. 
A  100%  killing  of  Alternaria  in  the  seed  with  hot  water  56°  C 
(133"^  F.)  for  ten  minutes.   (Chupp) 

References 

A  new  Alternaria  on  leaves  of  cabbage  and  cauliflower  is  reported  by 
Milbrath  from  California.   He  calls  the  organism,  Alternaria  oleracea  n.  sp. 

Milbrath,  D.  G.   Alternaria  from  California.  Bot.  Gaz.  74:  32O-324. 
Nov.  1922. 
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Downy  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary 

Downy  mildew  usually  does  no  serious  injury  to  grown  plants,  but  it  has 
proved  very  destructive  in  the  seed  beds,  according  to  the  following  comments. 

New  York;  Observed  doing  damage  in  cabbage  and  cauliflower  plant  beds. 
Observed  also  on  cabbage  being  grown  for  seed  v/here  it  seemed  to 
do  much  damage.   (E.  E.  Clayton,  July  24) 

I.  H.  Vogel  of  Suffolk  County  says  10%  seed  crop  injured. 
Fairly  favorable  for  its  development  in  the  early  maturing  fields 
which  had  quite  heavy  growth.   (Chupp) 

Virginia:  Especially  in  plant  beds  but  also  in  field,  75%  of  seedlings 
lost  in  plant  bed.   (Fromme) 

Kentuclcy;   Destroyed  bed  of  young  cabbage  plants  near  Georgetov/n, 
follov;ing  a  few  days  of  foggy,  wet  weather.   (Valleau) 

California;   Reported  from  Oxnard,  Ventura  County,  as  causing  serious 
injury  to  very  young  plants  in  seedbeds*  Cotyledons  are  attacked 
and  apparently  destroyed,  and  plants  are  said  to  be  killed. 
(Horne) 

It  was  observed  in  Connecticut,  New  York,  Pennsylvania,  Virginia, 
Kentucky,  South  Carolina,  Florida,  Louisiana,  Texas,  Wisconsin,  Iowa  and  Cali- 
fornia. In  Nev;  York  1%  loss  v;as  given,  while  no  definite  percentages  were 
suggested  for  the  other  states. 

Table  4I.  Earliest  recorded  appearance  of  downy  mildew  in  1^22. 


Date 


Place 


Date 


Place 


January  24 
March  25 
March  30 


John's  Island,  S.  Car, 
Dumbarton,  Va. 
Louisiana 


June  7 
June  10, 
August  4 


Georgeto\vn,  I(y, 
Racine,  V/is. 
Storrs,  Conn- 


Other  diseases 

Ring  spot  caused  by  I/iycosphaerella  brassicicola  (Duby)  Lindau  was 
observed  in  California.  \I .    S.  Helds  writes:   "Mycosphaerella  brassicicola  on 
cabbage,  cauliflower  and  broccoli  in  the  Colma  District.  No  data  as  to  amount 
of  damage,  disease  can  be  found  in  every  field  in  Colma  District."  D.  G.  Mil- 
brath  adds,  "In  San  Mateo  County,  ^0%   severe  infection.  Loss  1^%   in  field. 
Acreage  1000." 

Slimy  soft  rot  caused  by  Bacillus  carotovorus  Jones  v/as  reported  from 
Vermont,  New  York,  Pennsylvania,  Delaware,  Maryland,  Mississippi,  Ohio,  and 
Wisconsin.   In  Vermont  the  loss  was  estimated  at  from  1  to  2%;      Nev/  York  - 
Nassau  County  -  "Soft  rot  on  cabbage  seed  stalks  is  causing  severe  loss  in 
plantings  of  high  priced  seed  strains.  This  may  enter  through  maggot  injury. 
(H.  C.  Gdell.  N.  Y.  St.  Coll..  Agr,  Dept.  PI.  Path,  and  Ent.  Weekly  News  Letter, 
June  19,  1922);  Delaware  -  "Breeding  triads  show  certain  strains  very  suscep- 
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tible."  (Adams);  Mississippi;   "Reported  from  Port  Gibson,  Ivlississippi  by  Port 
Gibf5on  Truck  Growera  Association  as  causing  slight  loss  in  the  field  and  heavy 
los^,cG  in  transportation.   Several  cars  v/ere  a  total  loss  on  reaching  the 
nortlism  mc.rk-^ts.      Specimens  were  examined  by  me,  and  the  disease  in  question 
is  very   ].jkely  Pac:.llus  carotovorus  soft-rot.   This  trouble  was  reported  to 
this  office  on  May  12."  (ileal);   Ohio  -  "Greatest  losses  have  been  noticed  in 
shipments.   Only  an  occasional  report  has  come  to  us  from  the  grov/ers." 
(Thomas);  and  7fi  scons  in  -  "Abundant  crop  and  only  best  was  accepted  for  sale. 
Heads  left  in  field  went  down  rapidly  after  height  of  maturity."  (Vau^han) 

£oft  rot  or  drop  caused  by  Sclerotinia  liber tiana  Pckl.  was  found  in 
Nev;  York,  Sou-&h  Carolina,  Texas,  Louisiana,  and  Indiana.   It  was  not  so 
descifuotive  in  New  York  as  usual,  but  alv/ays  causes  a  considerable  loss  in  the 
kraut  sections  on  late  harvested  cabbage.   In  Louisiana  the  loss  was  3"5^' 
In  tiie  otiier  states  there  was  only  a  trace  of  injury.   In  Louisiana  and  South 
Carolina  it  was  first  seen  in  January;  in  Indiana  it  was  noted  in  July. 

Rhi£.octonia  solani  Kuhn  was  responsible  in  Connecticut  for  a  root  rot 
and  also  damping-off  of  cabbage.   In  rassau  County,  Long  Island,  Odell 
observed  a  similar  root  rot,  and  in  Ohio,  Thomas  found  the  same  darnping-off . 
In  Pennsylvania,  Beach  discovered  Rhizoctonia  causing  a  rot  of  cabbage  heads, 
the  loss  being  estimated  as  7%  for  Philadelphia  County. 

■^  gtem  rot  caused  by  Fusarium  sp.  v/as  recorded  by  Dana  of  '  crashing  ton. 
Ho.  also  reported  a  non-parasitic  internal  black  spot  of  cabbage. 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  Mtill.  v;as  reported 
by  Taubenhaus  as  causing  2%   loss  in  Texas.   In  previous  years  it  has  been 
reported  from  most  of  the  Southern  States. 

An  unknov/n  head  rot  of  cabbage  was  found  in  Washington  and  Wasco 
Counties,  Oregon,  by  Barss. 

There  was  one  complaint,  probably  due  to  type  of  fertilization  and  cul- 
tivation, of  leaves  turning  yellov/  and  dying  prematurely  in  fairly  young 
plants.   (Clinton,  Connecticut) 

Lack  of  heading.   Lutman  of  Vermont  had  his  attention  called  by  local 
growers  to  the  lack  of  heads  on  many  of  the  cabbages  and  cauliflower.   It  was 
apparently  due  to  weather  and  not  to  a  parasitic  organism. 

General  referenues 

Karvey,  R.  B.  Varietal  differences  in  the  resistance  of  cabbage  and 
lettuce  to  low  temperatures.   Ecology  3:  I34-I39 »   Apr.  1922. 

Pape,  Heinrich.  Kohlkranicheiten.  Ceutsche  LandwJ  Pr.  49:  302-303-  ' 
June  3,  1922. 

SRUSSEL  SPROUTS 

Black-leg  caused  by  Phoma  lingam  (Tode)  Desraaz.  was  serious  in  some 

fields  on  Long  Island.   The  loss  was  as  high  as  ^0%   of  the  plants.  (Clayton) 

Black  rot  caused  by  Bacterium  cam.pestre  EPS  was  also  found  on  Long 
Island  by  Clayton.   The  disease  was  common. 


CAULIPICWER 

Black  rot  caused  by  Bacterium  cam.pestre  EPS  resulted  in  serious  losses 
to  the  cauliflower  growers  of  Long  Island.   I.  H.  Vogel  estimated  that  /\.07o   of 
the  crop  in  Suffolk  Covjity  was  injured,  Clayton  stated  that,  "Crop  probably 
reduced  a  fifth  by  this  one  disease.   Quality  also  affected." 

Peppery  spot  caused  by  Bacterium  maculicolum  McGulloch  was  reported  by 
Clayton  (Long  Island).   "This  spot  has  been  very  prevalent  this  year." 


110  CAULIFLOWER 

Black-leg  caused  by  Phoma  lingam  (Tode)  Desmaz,  v;as  present  on  Long 
Island  where  the  loss  it  produced  v/as  estimated  at  1  to  2.%. 

C].ub  root  caused  by  Plasmodiophora  brassicae  V/or .  was  found  on  Long 
Island  and  in  Ohio. 

Ring  spot  caused  by  Mycosphaerella  brassicicola  (Duby)  Lindau  was  repor- 
ted by  I.iilbrath  in  California  as  follows:   "In  San  Mateo  County,  ^Ofo  severe 
infection.  Loss  1^%  in  field.  Acreage  2,000." 

Stem  rot  caused  by  Sclerotinia  sp.  was  present  on  plants  started  in  hot 
beds  and  set  out  in  market  gardens  at  Indianapolis,  Indiana.   (Gardner) 

CHINESE  CABBAGE 

"A  new  leaf  disease  of  Chinese  cabbage  in  Texas  is  found  to  be  due  to  a 
leaf  nematode. "   (Taubenhaus) 


CRESS 

Stem  rot  caused  by  Sclerotinia  libertiana  Pckl.  occasionally  was  present 
in  greenhouses  in  the  eastern  part  of  Massachusetts.   (Osraun) 


HORSE  RADISH 

White  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  was  observed  near 
Newark,  Burlington  and  Toms  River,  New  Jersey.   "Although  there  v/as  heavy  in- 
festation of  the  v/hite  rust  in  some  fields,  there  was  no  indication  that  any 
loss  was  produced."   (Poole) 

Leaf  spot  caused  by  Cercospora  armoraciae  Sacc .  was  observed  in  New 
Jersey  and  Illinois.  Another  leaf  spot  caused  by  Ramularia  sp.  was  eilso  men- 
tioned by  Anderson  and  Tehon  of  Illinois. 

Root  rot  caused  by  Rhizoctonia  sp.  v/as  reported  from  V/ashington  and  Mew 
Jersey.  A  similar  root  rot  (cause  undetermined)  was  found  in  Seneca  Covmty,  New 
York.   R.  p.  White  names  Thielavia  basicola  (B-  &  Br.)  Zopf.  as  causing  a  root 
rot  in  Kansas. 

Bacterial  root  rot  caused  by  Bacillus  sp.  was  reported  from  Nev/  Jersey  by 
R.  ?.  Poole  as  follov/s:   "Observed  near  Newark  and  Burlington,  G%  reduction  in 
yield  for  State.   This  disease  caused  less  loss  than  last  year.   Heavy  loss 
occurred  in  storage  pits  just  previous  to  the  planting  date.  Diseased  roots 
failed  to  germinate,  causing  many  misses  in  some  fields.  A  few  diseased  plants 
developed  late  in  the  growing  season." 

Mosaic  was  reported  once  to  G.  P.  Clinton  of  Connecticut.  He  writes: 
"Apparently  a  new  host  for  state.   Failed  to  infect  tobacco." 


Yellows  caused  by  Fusarium  conglutinans  V/oll .  was  again  observed  in  Marion 
County,  Indiana.   (Gardner) 

MUSTARD 
White  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  was  reported  for  the 
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first  time  from  Illinois,  v;here  it  was  observed  July  I3  at  Gallatia,  Saline 
County,  according  to  Anderson  and  Tehon.   It  was  also  observed  in  South  Caro- 
lina, Florida,  and  Louisiana.   In  Florida  v/hite  rust  was  very  common  and  in 
Louisiana  it  caused  rather  large  losses  in  the  crop. 

Powdery  mildew  caused  by  Oidium  sp.  was  found  in  a  fev/  places  in  Florida 
by  Burger. 

Mosaic  was  reported  from  Louisiana  and  Indiana.   Edgerton  (Louisiana) 
stated  that  it  was  severe  in  some  localities.  Gardner  (Indiana)  called  atten- 
tion to  the  fact  that  it  v/as  the  same  mosaic  that  occurred  on  turnips. 

Leaf  spot  caused  by  Cercospora  sp.  produced  slight  injury  in  Louisiana. 

RADISH 

V/hite  rust  caused  by  Albugo  Candida  (Pers.)  Ktz.  was  present  in  Illinois, 
Minnesota,  and  Colorado.   In  no  case  was  it  of  economic  importance. 

A  powdery  mildew,  ascribed  to  Erysiphe  polygoni  DC.  by  Maneval  was  seen 
in  Missouri , 

Downy  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  was 
observed  August  26,  in  Ogle  County,  Illinois. 

Black  root  caused  by  Rheosporangium  aphanidermatus  Edson  occurs  in 
gardens  about  LaPayette,  Indiana  in  the  spring  and  fall.   (Gardner) 

Damping-off  caused  by  Rhizootonia  sp.  was  found  in  Columbiana  County, 
Ohio. 


RUTABAGA 

Black  rot  caused  by  Bacterium  campestre  (Pam.)  EPS  was  reported  from  the 
northwest  section  of  Wisconsin.   It  caused  wilting  of  the  leaves  and  brovming 
of  the  bundles.   E.  E-  Clayton  found  a  similar  trouble  on  Long  Island. 

References 

Strang,  R.  B.   Diseases  of  the  Swede  crop  in  Cumberland  and  Westmorland 

in  1921.   Jour.  Min.  Agr.  Gt.  Brit.  28:  IO93-IO9G.  Mar.  1922. 
V;hitehead,  T.  Plant  diseases.   Rep.  Exp.  Univ.  Coll.  North  V/ales 

1920-1921 :  40-50.   1922. 
Varieties  of  Swedes  resistant  to  finger-and-toe.  Jour. 

Min.  Agr.  Gt.  Brit.  29:  3G2-388.   July  1922. 


TURNIP 

Rhizoctonia  -  Ohio.   (Thomas) 

Leaf  spots  -  Cercosporella  sp . ,  reported  from  South  Carolina  and 
Louisiana;  Macrosporium  sp.  reported  from  Ohio.  Both  unimportant. 

White  rust  caused  by  Albugo  Candida  (Pers.)  Ktz .  was  reported  by 
haus  as  causing  1%  loss  in  Texas. 

Soft  rot  caused  by  a  bacterium  was  observed  in  Ohio . 


Tauben- 


References 

Gardner,  Max  1",  and  James  B.  Kendrick.  Turnip  mosaic.   Jour.  Agr.  Res. 
22:  123.   1921. 

"Turnip  (Brassica  rapa)  was  found  affected  with  a 
typical  mosaic  disease  at  South  Bend,  Indiana.   The 
disease  is  communicable  by  rubbing  and  by  inoculation 
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of  wounds  with  expressed  juice.   The  incubation  period 
in  January  v/as  l6  days.   Radish  (Raphanus  sativus)  is 
not  affected  and  is  not  a  'carrier'."   (Absts.  from  Bot. 
Absts.  10.   Entry  1881.   Feb.  1^22) 
Jones,  S.  G.   A  bacterial  disease  of  turnip  (Brassica  napus) .  Jour. 
Agr.  Sci.  12:  292-305.  July  1^22. 


DISEASES  OF  CUCURBITS 


CANTALOUPE 

Leaf  blight  or  leaf  mold  caused  by  Alternaria  brassicae  nigrescens  Pegl. 
was  present  in  Connecticut,  New  Jersey,  Delaware,  Maryland,  Georgia,  Texas,  ;  . 
Arkansas,  Ohio,  and  Indiana.  In  Maryland  20%  loss  is  reported;  in  Texas,  2fa; 
and  in  Indiana  and  some  parts  of  Georgia,  it  v/as  very  serious.  Control 
measures  evidently  consist  in  the  application  of  fungicides  or  in  the  use  of 
resistant  varieties.  Maryland :   "A  limited  number  of  fields  were  sprayed  and 
a  few  were  dusted  with  Bordeaux.  Spraying  gave  better  results  than  dusting, 
but  dust  gave  fair  results."   (Temple  &  Jehle);  Indiana:  "Noted. on  Tiptop  and 
Rockyford  varieties,  Lafayette,  in  October  on  soils  never  before  in  cantaloupes. 
Gregory  reports  severe  in  Jackson  and  Vigo  Counties.  No  control  with  inseoti- 
cidal  dust  (calcium  arsenate  Gypsum)."  (Gardner)  ;  Arkansas:  "Only  resistant 
varieties  are  used  and  injury  is  very  small."  (Elliott) 

Bacterial  wilt  caused  by  Bacillus  tracheiphilus  EFS.  According  to  the 
reports,  bacterial  wilt  was  somev/hat  more  common  than  usual.  It  was  present 
in  New  York,  Delaware,  Maryland,  West  Virginia,  Arkansas,  Ohio,  Indiana, 
Illinois,  Michigan  and  Kansas,  A  trace  of  injury  was  caused  in  Maryland, 
Illinois  and  Kansas,  while  in  Indiana  there  was  yfo   reduction  in  the  crop. 
The  vdlt  seemed  to  have  occurred  in  all  the  states  almost  simultaneously 
between  July  7  and  July  27.  In  Maryland  the  disease  was  confined  mostly  to  the 
eastern  half  of  the  state,  in  Michigan  it  was  in  the  southern  half,  and  in 
Illinois  it  v/as  especially  prevalent  in  Madison  County  in  the  Poag  station  - 
melon  district. 

Control 

Ohio:  V/here  Bordeaux  mixture  spray  is  consistently  used  little  wilt 
occurs.  This  spray  seems  to  act  as  a  repellent  for  certain  types 
of  insects.   (Thomas) 

Anthracnose  caused  by  Colletotrichum  lagenarium  (Pass.)  Ell.  &  Hals, 
was  probably  present  in  all  the  cantaloupe  districts  of  the  United  States,  but 
the  incomplete  returns  do  not  verify  such  a  sweeping  statement. 

Some  varieties  are  extremely  susceptible. 

Delaware:   Limiting  factor  in  production  of  Honey  Dew  melons  in  Delaware. 
Adams) 

Indiana:  Found  serious  on  Tiptop  fruit,  Marion  County,  October  5. 
(Gardner) 
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Table  /\2,     Occurrence,  estimated  losses,  and  dates  of  earliest  appear- 
ance of  anthracnose  of  cantaloupe  in  the  United  States  in  1922,  according  to 
collabo  rator  s . 


Prevalence  ; 

:compeLred  with 

•  Estimated  per-  , 
:  centage  loss, 

•  or  importance. 

:       Ear: 

State 

:Last 
:Year 

: Average 
Year 

Liest  appearance 

:   Date 

;      Place 

Delaware 

:More 

:  More 

:   July  26 

!  Laurel 

South  Carolina 

;More 

.  More  . 

:       10 

:  June  15  * 

•  Furman 

Arkansas 

:Same 

Trace 

!  June 

.  Hope 

Ohio 

;Same  • 

Less 

Trace 

.  July  22  . 

Fairfield  County 

Indiana 

.Serious  locally  : 

Wisconsin 

•         1  ' 

Trace 

Kansas 

practically  none: 

Arizona 

Common         ; 

Reference 

Link,  G.  K.  K.  and  P.  C.  Meier-  Anthracnose  of  musk  melons.  U.  S. 
Dept.  Agr.  Dept.  Giro.  217;  I-4.  May  1^22 . 


Other  diseases 


Mosaic  was  reported  from  Delaware ,  where  it  was  first  observed  on  Rocky 
Ford  and  Pearl  Pink.  Growers  have  failed  to  recognize  its  importance."  (Adams) 
'Gregory  (Indiana)    noted  in  June  the  relation  between  mosaic  milkweed  and 
mosaic  in  cantaloupe  in  Marion  County  on  two  farms.  Diseased  melons  around 
mosaic  weeds,-  none  around  healthy  weeds.  No  mosaic  in  field  where  no  milk- 
weeds occurred.  At  LaPayette,  mosaic  was  severe  in  a  field  in  which  numerous 
milkweeds  occurred.  Melons  had  not  previously  been  grown  in  this  field.  Also 
noted  severe  August  7  on  another  farm,  where  milkweeds  abounded."  (Gardner) 
^^   Ohio  it  was  "Very  severe  locally,  one  case  observed  being  definitely  asso- 
ciated with  the  mosaic  of  milkweed  in  pasture  land  in  an  adjoining  field," 
(Thomas) 

Downy  mildew  caused  by  Pseudoperonospora  cubensis  (B.  &  C.)  Rostow.  is 
reported  only  from  eastern  states,-  namely,  Connecticut,  New  York,  New  Jersey, 
Delaware,  Maryland  and  Georgia.  Where  it  occurs  it  is  of  extreme  importance. 
Forty  percent  reduction  in  the  crop  was  reported  for  Delaware,  and  ^%   for 
Maryland. 


Connecticut;  A  good  season  for  this  disease, 
seen.   (Clinton) 


Bad  on  the  few  vines 


Delaware;  Downy  mildew  disease  v/as  the  limiting  factor  in  the  canta- 
loupe production.  Infection  caused  premature  collapse  of  vines 
and  not  a  field  in  the  state  was  known  to  produce  a  normal  crop. 
Considerable  incre§ise  in  acreage  planted  this  season  but  only 
early  plantings  matured  part  of  a  crop.  Heavy  rainfall  in  July 
very  favorable  to  prevalence  of  disease.  Dusting  work  with 
copper  arsenate  dust  was  effective  in  maintaining  vigor  of  vines 
but  not  thorough  control  of  disease.  (Adams) 


Maryland :   General  in  eastern  half  of  state,  reduced  yield  ^%.   Con- 
trolled by  spraying  and  dusting  with  Bordeaux.   {Temple  ft  Jehle) 

(See  also  PI.  Dis.  Bui.  6:  94.  1922) 

Leaf  spot  caused  by  Cercospora  cu6urbitae  E.  &  E.  was  observed  at 
Houston,  Delaware,  June  28. 

Fruit  spot  caused  by  Cladosporiuip  jouc.umerjnuin  E.  &  A.  was  reported  from 
Massachusetts  by  A.  V.  Osmun. 

Bacterial  wilt  caused  by  Bacillus' 'traieheiphilus  EPS  -  V/isconsin. 
(Vaughan) 

Southern  blight  caused  by  Sclerotium  rolfsii  Sacc.  resulted  in  1%   loss 
in  Texas  (Taubenhaus) ,  5  "to  8%   loss  in  Louisiana  (Edgerton) ,  and  20%  loss 
where  observed  in  South  Carolina  (Ludwig  and  Tisdale) .      • 

Root  knot  caused  by  Heterodera  radicicola  (Greef. )  Mil.  was  prevalent 
in  Texas,  where  it  resulted  in  1%   loss,  and  in  Arizona. 

A  wilt,  the  cause  of  which  was  not  determined,  was  troublesome  in  some 
parts  of  Marion  County,  Oregon,  according  to  Barss. 

Hail  injury  was  very  severe  in  some  sections  of  Delaware,  according  to 
Adams,  who  says:   "Many  fields  a  complete  loss  through  leaf  and  firuit  injury. 

Spray  injury  was  reported  by  Jehle  from  Maryland  as  follows:   "Copper 
lime  calcium  arsenate  dust  caused  some  burning  of  cantaloupes  on  Eastern 
Shore,  Not  severe." 


Reference 


Hemmi ,  Takev/o . 
in  Japan. 


Cn  the  occurrence  of  Mycosphaerella  wilt  of  muskmelons 
Phytopath.  12:  394-397-   Aug.  1922. 


CITRON 

Anthracnose  caused  by  Oolletotr i c hum  lagenarium  (pass.)  E.  &  Hals,  was 
reported  from  Canon,  Delaware..  .  (Adams) 


CUCUMBER 


Wilt  caused  by  Bacillus  tracheiphilus  EFS 

Bacterial  wilt  was  present  in  its  usual  virulence,  causing  large  losses 
in  many  states.   The  disease  was  observed  in  nearly  every  cucumber  district 
but  did  most  damage  in  the  northern  Mississippi  Valley.  . 

Table  43-  Prevalence  and  importance  of,  and  estimated  losses  from  • 
bacterial  wilt  of  cucumber  in  1922,  according  to  collaborators. 


< 

Estimated 

.- 

Estimated 

State      : 

Importance   : 

%   loss 

: :   State   : 

Importance 

.  %   lOS0 

Massachusetts 

: General         ; 

:':Ohio     ■ 

Maximum  50%     : 

Connecticut 

One  report  ' 

■.•■•■■  .-  • 

:: Indiana  : 

Worst  disease   : 

New  York  .  . 

:LfcSs 

. 

of  crop 

Maryland 

: Trace 

:: Illinois  ; 

Infection  slight 

8 

Virginia 

iGeneral 

::  V/isconsin 

'Widely  present 

Kentucky 

:    22 

: : Michigan 

ffeny  reports 

South  Carolina 

: Unimportant 

: : Minnesota 

: Unimportant 

Texas 

:     2 

; :Iowa 

:    10 

Arkansas 

:Most  conspicuous 

:   ,.'..■ 

:: Colorado 

: Unimportant 

1922, 
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Table  44*  Earliest  appearance  of  wilt  as  observed  by  collaborators  in 


Date 


Place 


Date 


Place 


May  22 
June  10 
July  10 
July  13 


Hennepin  County,  Minnesota 
South  Carolina 
New  York 
Gordonsville,  Virginia 


July  13 
July  20 
July  24 
August  5 


Madison,  Wisconsin 
New  Haven,  Connecticut 
Henry  County,  Ohio 
Allen  County,  Indiana 


New  York:   Caused  much  early  damage,  but  has  not  been  active  since  last 
of  July.   (Clayton) 

Arkansas:   The  most  conspicuous  cucumber  disease.   Apparently  docs  more 
damage.   (Elliott) 

Control 

In  a  great  measure,  the  control  of  wilt  depends  upon  the  control  of  the 
insect  carriers.   Regarding  thi'S,  W.  H.  liVhite  (l)  writes  as  follows: 

"The  success  met  with  by  Campbell  in  combating 
Diabrotica  soror  Lee.  and  D.  trivittata  Mannh.  in 
California  by  the  use  of  nicotin  sulphate  mixed  v/ith 
kaolin  and  lime  (E.  S.  R. ,  44,  ,p.  65I)  led  the  author 
to  conduct  experiments  with  D.  vittata.   They  were 
carried  out  at  the  Arlington  Farm,  Rosslyn,  Va.,  during 
the  early  summer  of  1921,  the  striped  cucumber  beetle 
being  very  abundant  on  cucurbits. 

"A  dust  containing  nicotin  sulphate  at  strengths  of 
4,  6,  and  8%,  equivalent  to  l.G,  2.4,  and  3.2%  of  nicotin, 
respectively,  was  used.  The  mixture  containing  4/«  of 
nicotin  sulphate  proved  as  effective  as  higher  percentages 
and  is  recommended.   The  dust  was  found  to  act  as  a 
repellent  as  well  as  a  contact  insecticide,  and  when 
properly  applied  drives  the  insects  from  the  cracks  in  the 
soil  at  the  base  of  the  plants,  thereby  preventing  serious 
injury.  Directions  are  given  for  prepsiration  of  the  dust, 
^  which  should  consist  of  75%  kaolin  and  25%  lime.   It  must 
be  applied  so  as  to  prevent  the  beetle  from  escaping  by 
flight,  and  this  can  be  accomplished  by  a  duster  that  will 
throw  a  good  volume  of  dust  quickly  and  with  force.  A 
cheesecloth  sack  or  a  knapsack-bellows  type  of  duster  is 
effective  on  small  areas."   (Abst.  from  Exp.  Sta.  Rec .  47. 
Abstract  No.  Dec,  22,  1922.) 

New  York:   Careful  spraying  and  dusting  demonstrations  were  conducted 
but  only  a  slight  amount  of  wilt  occurred  even  in  the  checks. 
(Chupp) 

Kentucky :   Considerable  success  was  obtained  in  control  of  striped 

cucumber  beetle  with  a  spray  of  arsenate  of  lead  2  pounds,  slaked 
lime  4  pounds,  and  water  25  gallons.   (Gardner) 
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Mosaic 

Mosaic  or  white  pickle  is  a  close  second  to  bacterial  wilt  in  its 
de  s  true  t iv  ene  s  s . 

"Investigations  of  the  cucumber  mosaic  disease  made 
during  the  past  year  show  that  it  is  carried  over  v/inter 
by  the  common  perennial  milkweed,  as  well  as  the  wild 
cucumber.  Both  ,   therefore,  according  to  the  United 
States  Department  of  Agriculture,  are  a  menace  to  the 
growing  of  cucumbers,  muskraelons,  and  related  vine 
crops."   (U,  S.  Dept.  Agr.  Clip  Sheet  197 .  Api"il  3.  1922) 

New  York:  Present  but  not  to  noticeable  extent-  The  downy  mildew 
epidemic  has  probably  masked  much  mosaic.   (Clayton) 

Illinois:  V/e  have  trouble  with  cucumbers  from  mosaic,  so  much  so  that 
we  are  waging  a  campaign  this  spring  to  destroy  all  milkweek  in 
this  vicinity  as  well  as  to  get  better  control  of  the  striped 
cucumber  beetle  together  with  melon  lice  that  might  do  any  spread- 
ing of  the  disease.   (E.  A.  Bierbaum) 

Indiana:   Statewide.  Noted  August  I4  at  LaPayette  on  late  cucumbers 
planted  too  near  diseased  cantaloupe  crop.  Undoubtedly  it  is  the 
accumulation  of  mosaic  in  the  perennial  weed  flora  (milkweeds) 
that  has  driven  pickle  salting  stations  out  of  one  region  after 
another.   (Gardner) 

Michigan:   Reported  from  Big  Rapids  section.   (W,  W.  Gilbert) 

Wisconsin:  Chief  limiting  disease  factor  in  production.  Especially 

bad  in  central  and  southern  part  of  state.  Thirty  varieties  tried, - 
all  equally  susceptible.  Pound  also  on  wild  cucumber,  all  culti- 
vated cucurbits  except  watermelon  and  citron,  on  milkweed.  (Vaughan) 


Control  measures 


"The  eradication  of  the  wild  cucumber  for  a  consider- 
able area  around  cultivated  cucumber  fields  has  given 
encouraging  results  in  controlling  mosaic,  and  it  is 
believed  that  the  combined  eradication  of  wild  cucumber 
and  milkweed  may  prove  a  practical  m,eans  of  further  con- 
trol."  (U.S.  Dept.  Agr.  Clip  Sheet  197 .  -^P^-  3,  1922) 
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Table  45-   Prevalence  and  importance  of,  and  losses  from  cucumber 
mosaic  in  1922,  according  to  collaborators. 


State 

Importance 

:  %   loss: 

:   State 

Importance 

:   %  loss 

Connecticut  ■ 

Saw  only  one  case 

:  Ohio 

:Fresent       : 

New  York 

•Common 

:  Indiana 

Statewide 

Delaware 

.Very  prevalent 

:  Illinois 

Important  . 

Maryland 

:  Trace  : 

:  Michigan 

Present 

Kentucky- 

Important 

7   : 

:  Wisconsin 

Destructive 

Louisiana 

Considerable 

:  Minnesota 

Very  important 

Texas 

Trace  : 

:  Iowa 

Very  bad 

20 

Angular  leaf  spot  caused  by  Bacterium  lachrymans  EPS  and  Bryan 

Angular  leaf  spot  was  reported  from  Connecticut,  Florida,  Indiana, 
Wisconsin,  Minnesota,  and  Iowa.   In  nearly  all  cases  it  was  relatively  unim- 
portant.  Gardner  (Indiana)  stated  that  it  v/as  "no  longer  a  factor  in  the 
pickle  crop,  as  a  result  of  seed  disinfection."  Vaughan  (V/'i  scons  in)  said 
that  "Leaf  spot  has  been' conspicuous  by  its  absence  for  several  years."  In 
Florida,  however,  Burger  still  finds  injury:   "This  disease  was  present  in 
several  cucumber  growing  regions.   The  disease  was  reported  from  the  markets 
showing  that  considerable  damage  was  sustained  during  the  shipping  of  the 
product." 

Reference 

Meier,  F.  C.  and  G.  K-  K.  Link.  Bacterial  spot  of  cucumbers.  U-  S. 
Dept.  Circ.  234?;  1-5.  Aug.  1^22 . 

Anthracnose  caused  by  Colletotrichum  lagenarium  (Pass.)  Ell.  and  Hals. 

Anthracnose  was  observed  in  Massachusetts,  New  York,  Maryland,  South 
Carolina,  Georgia,  Ohio,  Indiana,  Illinois,  Iowa  and  Wisconsin.  It  doubtless 
occurred  in  many  other  states  but  was  not  reported.  Although  reported  as 
causing  8%  loss  in  South  Carolina  and  \%   in  Iowa,  it  was  generally  not  such 
an  in5)ortant  disease  as  were  wilt,  mosaic  or  even  mildew.  According  to 
Ludwig,  Tisdale  estimated  5  to  15%  loss  in  the  commercial  sections  of  Bam- 
berg, Allendale  and  Hampton  Counties,  South  Carolina.   Gardner  (Indiana) 
wrote  that  it  "occvirs  in  Indianapolis  greenhouses  where  overhead  watering 
is  practiced.  It  persists  in  the  soi^."  McHatton  (Georgia)  -  "Common  and 
serious  in  some  fields  and  gardens. 


Control 


Indiana;   By  careful  watering  with  a  hose  it  is  being  controlled  in 
infested  houses.   (Gardner) 
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Bewley,  ¥.  S.  Report  of  the  mycologist.   Ann.  Rep.  Exp.  &  Res.  Sta. 

Nursery  &  Mark.  Gard.  Industr.  Dev.  Soc.  7  (1921):  32-4I.  1922. 
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Bev/ley,  W.  S.   Anthracnose  of  the  cucumber  under  glass.  Jour.  Min. 
Agr.  Gt.  Brit.  29:  469-472.   Aug.  1922. 

" Coll e to tri chum  oligochaetum,  now  most  important: 
leaf  spot  of  cucumber  in  Great  Britain." 

Anthracnose  of  the  cucumber  under  glass  II.  Jour. Min. 

Agr,  Gt.  Brit.  29:  558-562.  Sept.  I922. 

Dov/ny  mildev/  caused  by  Pseudoperono spora  cubensis  (B.  &  C.)  Rostow. . 

Downy  mildew  was  present  in  epidemic  form  in  the  cucumber  sections  of 
the  far  eastern  states,  such  as  Massachusetts,  Long  Island,  and  Delaware. 

Table  /\.G.     Prevalence  and  importance  of  downy  mildew  in  the  United 
States  in  1922,  as  estimated  by  collaborators. 


:Estimated : 

: 

lEstimated 

State 

:   .  Importance 

.%   loss  : 

:  State 

Importance 

:%   loss 

Massachusetts; 

An  epiphyte tic     : 

25 ; 

• 

Maryland 

.Eastern  Maryland 

:   2 

Connecticut 

Present  '          ; 

: Florida 

: Quite  prevalent 

New  York 

Very  important  on 

:l'a£si£Sippi 

Considerable  in 

Long  Island 

10-15  : 

.  Prentiss  Co. 

Pennsylvania  ■ 

In  Center  and  Hunt-' 

:Ohio 

Negligible 

ington  Counties  ■ 

: Illinois 

No  report 

Delaware 

In  Late  planted 
fields           : 

:Wisconsin  . 

None  reported 

In  all  of  the  eastern  states  the  mildew  appeared  between  August  5  ^^^  ^5 
Control  measures 

New  York;   (Long  Island)  -  Universal  over  Island  except  at  extreme 
eastern  tip  (Orient  Pt.).  Extremely  destructive,  only  very 
thoroughly  sprayed  fields  escaping.   (Clayton) 

Florida:  This  disease  was  quite  prevalent  in  the  state  in  the  cucumber 
growing  regions.  At  these  places  v/here  systematic  spraying  was 
carried  on  v/ith  Bordeaux  mixture  the  vines  remained  green  two 
weeks  longer  than  v/here  the  vines  were  not  sprayed.  (O.  F.  Burger. 
Aug.  1922) 


Other  diseases 

Scab  caused  by  Cladosporium  cucur/ierinum  Ell.  and  Arth.  was  found  in 
Marinette  County,  Wisconsin  on  15-20%  of  the  pickles  coming  to  salting  stations. 
The  foliage  was  very  free  from  the  spots,  the  disease  being  less  than  in  192I. 
(Vaughan) .   It  also  did  considerable  damage  in  Erie  County,  New  York  (Chupp) , 
and  "occurred  to  a  considerable  extent  in  the  vicinity  of  Big  Rapids,  Michigan" 
(Y/.  ¥,  Gilbert), 

A  leaf  spot  attributed  to  Alternaria  brassicae  Pegl.  caused  5%  injury 
in  eastern  Maryland,  according  to  Temple  and  Jehle.  A  spot  attributed  to 
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Kacrosporium  cvicunic;rinvun  E.  &  E.  caused  serious  loss  in  some  fields  in 
southern  llew  Jersey . 

Powdery  mildew  attributed  in  Massachusetts  to  Erysiphe  polygoni  DC. 
and  in  Colorado  to  Erysiphe  cichoracearum  DC .  was  found  in  the  above  named 
states.  No  injury  from  it  was  observed. 

^ilt  caused  by  Fusarium  vasinfeotum  Atk,  was  one  of  the  minor  cucum- 
ber diseases  in  Ohio» 

Stem  rot  caused  by  Sclerotinia  libertiana  Pckl.  was  observed  in  the 
far  separated  states  of  Massachusetts,  Idaho  and  V/ashington.  It  was  not  a 
serious  disease  in  any  case. 

Damping-off  caused  by  Pythium  debaryanum  Hesse  was  common  in  green- 
houses and  cold  frames  in  Massachusetts. 

The  slime  mould,   Physarum  cinereum  (Batsch.)  Pers.  completely 
covered  some  young  plants  in  Sclanectady  and  Tompkins  Counties,  New  York.  The 
organism  was  determined  by  Dr.  Frank  Wann. 

Root  knot  caused  by  Heterodera  radicicola  (Greef.)  Mtlll.  was  reported 
from  Mississippi,  Louisiana,  Texas,  Ohio,  and  Washington.   In  Ohio  the  infec- 
tion was  found  only  in  greenhouses.   Steam  sterilization  was  an  efficient 
control,  according  to  Thomas.   In  Louisiana  the  disease  was  important  in 
places;  in  Texas  there  was  a  2%  loss;  and  in  'Jayne  County,  Mssissippi,  a 
ten-acre  planting  was  seriously  injured. 

V/hite  tips  -  In  one  greenhouse  in  Connecticut  the  cucumber  vines 
showed  v/hite  tips  due  to  hydrocyanic  acid  gas  fumigation. 

References  * 

Milbrath,  D.  G.   Control  of  diseases  of  cucumbers  in  greenhouses. 
Month.  Bui.  Dept.  Agr.  Calif.  11:  43O-437.  May- June  1922. 


Downy  mildew  caused  by  Pseudoperonospora  cubensis  (B.  &  C.)  Rostow  was 
reported  once  from  Middletovm,  Connecticut. 

Mosaic  -  Connecticut.   "Bad;  difficult  to  grow  cucurbits  in  this 
garden  on  account  of  mosaic.   Infection  experiments,  however,  not  satisfac- 
U>ry."   (Clinton) 


SQUASH 

Dovmy  mildev/  caused  by  Pseudoperonospora  cubensis  (B.  &  C.)  Rostow 
was  generally  present  in  Delaware.   Adams  says  that  squash  is  more  resistant 
than  cantaloupe. 

Mosaic  was  everywhere  in  Louisisna,  causing  considerable  loss. 
(Edgerton) .   In  Texas  there  was  a  trace  of  the  disease.   (Taubenhaus) . 

ffilt  caused  by  Bacillus  tracheiphilus  EFS  v;as  very  common  in  New  York 
causing  5%  loss  of  the  squash  crop.   It  v/as  also  found  in  Ohio,  V/isconsin 
and  Iowa. 

Fruit  drop  (cause  undetermined)  was  mentioned  by  Dana  of  Washington. 

Frost  injury.   Early  plants  in  the  Imperial  Valley,  California,  were 
badly  injured  by  frost.   (C.  L.  Brown) 

;V/ilt  caused  by  Fusarium  spp,  -  1%   loss  in  Texas.  (Taubenhaus) 

Rhizopus  rot  -  "In  Texas,  great  losses  have  requently  occurred  on 
squash  fruit  in  the  field."   (Taubenhaus) 
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AnthracnoEc  caused  "by  Colletotrichum  lagenarium  (Pass.)  E.  &  H. 

Anthracnose  v/as  one  of  the  serious  watermelon  diseases  in  1922.   In 
the  past  it  has  teen  reported  from  nearly  tivery   state  v/here  ^watermelons  are 
grown.  The  loss  which  resulted  was  often  very  high,  as  may  "be  judged  from 
the  few  following  reports  of  this  season:   Delaware,  1%',   Maryland  10%; 
South  Carolina,  25%;  Arkansas,  3%;  and  Kansas,  2%.      (See  also  Plarit  Disease 
Bulletin  6;  %.     1922) 

Table  47*  Importance  and  geog-raphic  range  of  anthracnose  in  1922, 
according  to  Plant  Disease  Survey  collaborators. 


I 


State 


Importance  and  geographic  range 


New  Jersey 

Delaware 

Maryland 

Virginia 

West  Virginia 

Kentucky 

South  Carolina 

Georgia 

Mississippi 

Louisiana 

Arkansas 

Ohio 

Indiana 

Missouri 

Kansas 

Arizona 


Common  in  Salem,  Cumberland  and  Gloucester  Counties 
Seriously  affected  in  some  sections 
Eastern  half  of  state 
General,  especially  around  Smithfield 
Destructive,  especially  in  Ohio  Valley 
Dry  weather  controlled'  it- 
Very  important;  general 
Very  serious 

Especially  severe  in  Jones  County 
Slight  infection 
Fairly  severe 

5%  fields  in  southern  Ohio  show  disease 
Serious  locally,  dry  weather  checked  disease 
Spraying  gave  big  increases 
Maximum  in  one  field,  85% 

Serious  in  North  Arizona,  ^0%   loss  in  Navajo  and  Apache 
Coxinties 


Control  m.ethods 


"In  the  almost  total  absence  of  liquid  power 
sprayers  in  the  Missouri  melon  territory  several 
commercial  growers  were  advised  to  apply  a  copper 
compound  as  a  dust  in  a  good  hand  operated  bellows- 
type  duster . " 

"On  the  field  of  I50  rows  from  which  one  and  one- 
half  cars  .were  loaded  under  the  association  rules, 
only  32  rov/s  received  insect  protection  throughout  the 
season  and  nineteen  of  the  32  rows  received  copper 
dust.  Over  8o%  of  the  merchantable  melons  loaded  from 
the  150  rov^s  came  from  the  32  dusted  rov/s  and  over 
90%  of  the  large  melons  (over  3^'*Pound  average)  came 
from  these  32  rows. 

"Prom  our  notes  it  is  apparent  that  the  second  appli- 
cation (one  week  after  first  melons  have  set  on  vines) 
is  the  calyx  spray  of  the  watermelon  for  v/hen  that  was 
omitted  any  number  of  applications  thereafter  showed  little 
signs  of  checking  the  disease."'  (Cardinell,  H.  A.  and  E.  M. 
Page.   Tests  in  curbing  melon  pests.  Better  Fruit  1^     : 
G,  17-19.  May  1922. 
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Reference 

Cardinell,  H.  A.  One  season's  dusting  against  cucumber  "beetles  and 
anthracnose  of  watermelons  in  Missouri.  Proc.  Amer,  Soc,  Kort. 
Sci.  18  (1921):  123-130.   192a. 

Stem  end  rot  caused  by  Diplodia  sp . 

Stem  end  rot  is  primarily  a  transportation  trouble,  thougii  Burger 
reports  that  he  has  found  it  causing  a  wilt  of  the  vines.  It  has  been  repor- 
ted from  Maryland  (l%  loss)  and  the  following  three  states. 

Georgia:   Common,  controlled  in  melons  shipped  through  organizations, 
ruined  many  cars  where  stems  were  not  treated.   (McHatton) 

Florida;   Stem  end  rot  was  reported  from  several  sections  this  past 
year.   The  fungus  was  also  found  causing  a  wilting  of  the  vines 
attacking  them  at  the  ground  line.   (Burger,  August  1^22) 

Arkansas:   Little  field  injury,  mostly  in  transit,   (Elliott) 

Blossom  end  rot  (cause  unknown) 

Blossom  end  rot  is  of  extreme  importance  in  some  states.  According  to 
some  collaborators  the  drouth  seems  to  be  a  factor  in  producing  it.  In 
Kentucky,  according  to  Valleau,  "blossom  end  rot  is  very  prevalent  reducing 
the  number  of  melons  by  one-half  or  two-thirds  in  some  fields,  occurring  both 
in  very  small  melons  and  on  large  ones;  may  be  associated  with  long  dry 
period."  Charles  Drechsler,  in  his  article  "A  new  blossom-end  decay  of  water- 
melons caused  by  an  undescribed  species  of  Pythium,"  (Phytopath,  I3 :  57*  1923) 
gives  the  following  information: 

"At  Arlington  Farm,  Virginia,  1922,  a  field  disease 
of  watermelons,  manifested  externally  by  a  dark  choco- 
late brown  of  bluish  brovm  discoloration,  that  progresses 
from  the  blossom  region  toward  the  stem  end,  v/as  decidedly 
destructive.   The  rind  assumed  a  watersoaked,  candied 
appearance,  while  the  discolored  pulp  became  flaccid  in 
consistency.  The  diseased  parts  were  invariably  occupied 
by  a  fungus  closely  resembling  Pythium  artotrogus  DeBary 
in  size  of  oogonium  and  oospore,  and  in  the  presence  on 
the  oogonial  wall  of  narrowly  conical  radial  processes. 
However,  while  in  Pythium  artotrogus  fertilization  is 
always  accomplished  by  a  "hypogynal"  antheridium,  in  the 
watermelon  parasite  it  is  effected  more  frequently  by 
multiple  branch  antheridia,  of  which  from  one  to  four  are 
usually  present.   The  stalk  antheridia,  moreover,  are 
considerably  shorter,  their  length  and  diameter  being 
approximately  equal.  The  fungus  may  occasionally  enter 
the  watermelon  by  v/ounds  or  by  lesions  caused  by  other 
fungi.   Infection  resulted  from  inoculation  with  pure 
cultures  under  the  rind. 
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"The  v/atermelon  decay  attributable  to  Pythiurn 
debaryanum  Hesse,  which  also  was  abundantly  present 
in  the  field,  is  distinguished  from  the  new   trouble 
by  li/v.t  brov'nish  discoloration  of  the  exterior, 
bleaching  of  the  pulp  to  pale  pink,  exfoliation  of 
the  epidermis  on  slight  chafing,  a  peculiar  strong 
marshy  odor,  and  the  frequent  presence  on  the  moist 
under-side  of  extramatrical  mycelixim." 

Table  48-   Prevalence  and  importance  of  blossom  end  rot  in  1922, 
according  to  collaborators.  '    ' 


Prevalence 

State 

compared  v/ith 

%   loss 

importance  and  geographic 

range 

Last 

Average 

Year 

Year 

Delaware 

Less 

Less 

Slight,  general 

Kentucky 

>,!ore 

More  ' 

60    . 

Texas 

1 

Very  prevalent 

Arkansas   : 

Same 

Same 

5 

:  Very  coraraon  and  severe 

Indiana 

More 

More 

Drouth  favored  this  trouble 

Iowa 

.Same 

.  Important 

Y/ilt  caused  by  Fusarimii  niveura  EPS 

Evidently  wilt  was  fully  as  destructive,  if  not  more  so,  than  in 
1921  and  1920.   Texas,  Florida,  Indiana,  Illinois  and  Kansas  suffered  the 
heaviest  losses- 


Table  49-  Prevalence  and  geographic  range  of  v/ilt  with  losses  in- 
curred therefrom  in  1922. 


Prev£ 

.lence   : 

State 

cofapared  v/ith: 

%   loss; 

Rem.arks 

Last  : 

.i.verage: 

Year  : 

Year  : 

Maryland 

Same  : 

Same 

t   : 

Virginia 

Slight  loss  at  Smithfield 

West  Virginia  • 

Less  : 

Observed  only  in  Ohio  Valley 

South  Carolina. 

More  : 

t   : 

Georgia 

General  in  gardens 

Mississippi 

'.Yarren  and  I.iadison  Counties,  severe 
locally . 

Texas 

8 

Very  prevalent 

Florida 

Very  prevalent 

Ohio 

Only  one  report 

Indiana 

:  A  limiting  factor 

Illinois 

.1,'ore 

More 

:   25 

Many  fields  were  a  total  loss 

Iowa 

:  Serious  locally 

Kansas 

iTiOre 

:  More 

■■      3 

Arizona 

:More 

:  Several  places  in  South  ^.rizona 

i 


WATERtffiLON  -  Other  diseases 
Table  50'   Dates  of  earliest  appearance  of  wilt  in  1922 
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Date 


Place 


Date 


Place 


June  12 
June  29 


New  Brookland,  South  Carolina 
Fulton  County,  Indiana 


July  18 
July  20 
July  24 


Smithfield,  Virginia 
Ashland  County,  Ohio 
Cloud,  Kansas 


Other  diseases 

Dovmy  mildew  caused  by  Pseudoperonospora  cubensis  (B.  &.   C)  Rostow.  was 
reported  from  Delaware  and  Louisiana.   In  the  former  state  the  loss  was  20%, 
being  much  greater  than  in  previous  years,  J.  F.  Adams  says  it  v/as  "the 
limiting  factor  in  maturing  crop."  Edgerton  reports  in  a  similar  manner: 
"Very  severe  in  southern  Louisiana  this  season,  defoliating  and  killing  the 
plants  just  before  ripening  season.  In  many  cases  the  fields  appeared  black." 

Mosaic,  or  a  disease  resembling  it,  is  mentioned  by  Jehle  as  attacking 
vines  in  Caroline  County,  Maryland,   Five  percent  of  the  plants  were  affected. 
There  trere  distinct  leaf  characters  of  mosaic,  the  vines  were  dwarfed  and 
being  without  melons,  were  worthless. 

Root  knot  caused  by  Keterodera  radicicola  (Greef . )  Mtlll.  was  observed 
at  Summerville,  South  Carolina,  May  20. 

Leaf  spots  caused  by  Alternaria  brassicae  nigrescens  Pegl,  did  slight 
injury  in  Indiana,   ^'mother  leaf  spot  caused  by  Cercospora  citrullina  Cke. 
resulted  in  1%  loss  in  Texas. 

Rhizoctonia  on  watermelon  is  reported  as  a  new  disease  in  Washington 
Agricultural  Experiment  Station  Bulletin  167,  1922,  by  F.  D.  Heald. 

Thielavia  basicola  (B.  &  Br.)  Zopf.  on  watermelon  is  dealt  with  by 
McKay  in  an  abstract  in  Phytopath.  12:  445.   I922. 

A  wilt  (cause  undetermined)  was  mentioned  by  Barss  -  "A  great  deal  of 
complaint  about  watermelon  and  cantaloupe  wilt  in  V/illamette  Valley  and 
southern  Oregon.   Considerable  damage  reported  in  Douglas  County  on  watermelon." 

Drought  injury  was  recorded  by  Dema  of  Washington. 

"Hail  injury  upon  young  fruit  prevented  maturing  in  some  sections  of 
Delaware  and  reduced  marketable  value."   (Adams) 

An  interesting  case  of  abnormal  proliferated  blossoms  is  reported  by 
Taubenhaus  of  Texas.  No  causal  agent  is  assigned. 

General  reference 

Or ton,  W.  A.  and  P.  C  Meier.  Diseases  of  watermelons.  U.  S.  Dept, 
Agr.  Farmers'  Bui.  I277:  I-3I.   1922, 


DI SEASES  OF  COTTON 


.Anthracnose  caused  by  Glomerella  gossypii  (Southw.)  Edg. 

The  reports  of  1922,  as  compared  with  those  of  the  previoxxs  two 
seasons,  show  that  anthracnose  was  less  destructive  than  usual.  It  seemed  to 
be  fairly  uniformly  distributed  over  the  cotton  area.  The  injury  resulted 
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from  spotted  colls  producing  infected  seed  and  a  poor  grade  of  line.   The 
following  report  from  Mississippi  by  Neal  is  characteristic  of  the  general 
situation  in  other  states. 

"A.  serious  outbreak  of  the  disease  has  been 
reported  from  Neshoba,  Clarke,  Lee  and  Hinds 
Counties."   (September  1) 

"Although  not  as  widespread  as  in  former  years, 
a  few  localities  reported  serious  outbreaks  of  the 
disease." 

(See  also  PI.  Dis.  Bui.  G:  IO9,  I47,  I53.   1^22) 

Table  ^1.     Prevalence  and  importance  of  cotton  anthraonose  in  1922 


State 

:  %   loss  . 

Remarks 

South  Carolina 

1 

Comparatively  unimportant 

Georgia 

1 

Florida 

.  Did  no  great  damage 

Mississippi 

2 

Prevalent  in  many  parts 

Louisiana       : 

3 

Abundant 

Texas 

< 

5 

Traces  -  unimportant 

Arkansas 

") 

,  Little  importance 

Tennessee 

2 

The  earliest  appearance  of  the  disease  was  during  July  in  Mississippi 
and  Louisiana;  August  I5,  in  South  Carolina,  and  in  September  in  Arkansas. 

No  differences  in  varietal  susceptibility  were  suggested  nor  were 
control  measures  mentioned. 


Wilt  caused  by  Fusarium  vasinfectum  Atk. 

Wilt  is  one  of  the  most  serious  diseases  of  cotton,  having  been 
reported  in  the  past  from  nearly  every  cotton-producing  state.   During  1^22 
reports  were  received  from  seven  of  these  states.   The  amount  of  wilt  was  the 
same,  or  possibly  less  than  usual. 

Table  ^2.     Prevalence  and  importance  of  cotton  \"ilt  in  1922,  according 
to  collaborators. 


Percentage: 

State      : 

loss    : 

Remarks 

South  Carolina  : 

5   '■■ 

General  over  state,  rore  than  usual. 

Georgia       : 

2 

,  Mostly  in  coastal  plain  section. 

Mississippi 

5 

Reported  from  practically  all  over  the  state. 

Louisiana 

:     2 

Common,  but  not  so  serious  as  usual. 

Texas 

:     3 

,  Prevalent  in  light  sandy  soils . 

Oklahoma 

.  Reported  in  Carter  County . 

Arkansas 

5 

:  Less.   Little  resistant  cotton  grown. 

COTTCiJ  -  V/ilt 
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Tatle  '33 •   Dates  of  earliest  appearance  of  cotton  v/ilt  in  tlie  United 
Staten  in  IS'LZ ,    according  to  Plant  Disease  Survey  collaborators. 


Date 


April 
June  G 


Place 


Scott,  Arkansas 
Olav,  South  Carolina 


Date 


June 
July  7 


Place 


Louisiana 

Greenville,  Mississippi 


Control 

The  use  of  resistant  varieties  is  the  only  proven  r,ethod  for  the 
control  of  v;ilt.   Elliott  and  Crawford  (l)  recoiTrnend  that  seed  from  infected 
fields  should  not  be  used  for  planting.   Rast  (2)  obtained  very  promising 
preliminary  results  by  heavy  applications  of  potash  fertilizerc.   These  are 
to  be  repeated. 

South  Carolina:   Estimated  yield  reduction  partly  accounted  for  by 
fact  that  lov/er  yielding  varieties  must  be  raised  on  infested 
soil.   (Lud'7is) 

Georgia;   Use  of  wilt  resistant  varieties  where  rotation  is  practiced 
has  largely  done  av;ay  v/itii  injury  from  this  source.   (Childs) 

Mississippi;   Delta  type  Webber  was  quite  susceptible  in  Delta  parts 
this  season.   Del  Tos  and  Express  35O  are  fairly  resistant. 
These  are  largely  planted  in  the  Delta.   The  resistant  hill 
cottons  largely  planted  are  Lev/is  '03:  TriCook,  Trice  and 
Covington  Toole.   (Neal) 

References 
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1.  Diseases  of  plants.   Arkansas  Sta.  Bui.  18I:  8^^-94.   1922. 

2.  Rast,  L.  E.   Control  ox  cotton  v/ilt  by  the  use  of  potash  fertilizers. 

JOLU-.  Amer.  Soc.  Agron.  I4:  222-224.   Sept.  Vi ,    1922. 


Angular  leaf  spot  caused  by  Bacterium  mialvacearum  EPS 

Angular  leaf  spot,  though  common,  was  of  much  less  importance  than 
either  wilt  or  anthracnose,  except  possibly  in  Georgia  and  Arizona  \fhere  the 
disease  caused  heavy  losses. 

Table  54.  Prevalence  and  importance  of  angular  leaf  spot  in  1922. 


State      : 

%   loss  ; 

Remarks 

South  Carolina   : 

Trace 

General  -  unimportant 

Georgia         : 

3 

Tennessee 

1 

Florida 

Abundant  in  western  part  of 

state 

Vdssissippi 

1 

Same  -  unimportant 

Louisiana 

1 

:  Common  as  usual 

Arkansas 

:   1 

;  Less 
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State 

.  %   los 

3 

Remarks 

Texas 

I/dssouri 

Arizona 

2 

5-10 

:   Severe  in  sorae  localities 

Zne   report,  occurrence  general 

(See  also  PI. 

Di; 

3.  Bul, 

G 

S3,  109,  147.,    13»-135-  1922) 

The  nature  of  the  injury  included  defoliation,  black-arm,  shedding, 
boll  rot,  and  lint  stain. 

The  dates  of  earliest  appearance  were  given  as  follov/s;   Bamberg, 
South  Carolina,  June  6;  Louisiana,  July  20;  Scott,  Arkansas,  April, 
Caruthersville,  Missouri,  July  11;  and  Arizona,  April  20. 

Control  measures 

The  follov/ing  two  reports  on  tne  control  of  cotton  angular  leaf  spot 
are  given  by  Elliott  of  Arkansas,  and  Brown  of  Arizona,  respectively; 

"Acid  delinting  gives  practically  lOO/o  control. 
Very  little  boll  spotting  this  year  due  to  drouth." 

"Sulphuric  acid  seed  treatment  almost  entirely 
eliminates  the  disease." 
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Texas  root  rot  caused  by  Qzonium  omnivorum  Shear 


The  Texas  root  rot  v/as  reported  from  Texas  and  Arizona,  in  both  states 
of  v/hich  it  caused  much  injury.   The  weather  retarded  its  progress,  so  that 
the  loss  was  not  so  heavj?-  as  in  192I. 

Specimens  of  diseased  cotton  plants  were  sent  from  Mexico  by  Mr.  W. 
Ohlendorf  of  the  Federal  Horticultural  Board  to  J.  J.  Taubenhaus,  who  deter- 
mined the  disease  as  Qzonium  omnivorum. 


Life  history  of  fungus 


"It  was  found  thnt  the  fungus  does  not  live  over 
in  the  soil,  nor  on  decaying  organic  miatter,  but  that 
it  requires  a  living  root  on  v^hich  to  pass  the  winter. 
Roots  of  cotton  plants,  wild  morning  glory,  castor 
bean,  okra.  pepper,  and  jrobably  many  others  afford  a 
root  host  on  which  the  Ozonium  winters  over.   Successful 
inoculations  were  also  reported  for  the  first  time, 
using  Ozonium  o  mini  v  or  vim  and  successfully  infecting 
healthy  cotton  plants."  (Taubenhaus,  J.  J.   Abst.  Atlanta 
meeting  Feb.  20-22,  I922.  Phytopath.  12:  250-252.   1922) 
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Fig.  10.   Counties  from  which  Texas  root  rot  is  reported  by  Tauhenhaus. 
Control  methods 


"In  connection  with  the  work  at  the  San  Antonio 
Experiment  Farm,  investigations  were  carried  on  for 
determining  the  value  of  fertilizers  for  the  control 
of  root  rot  in  cotton.   Results  showed  no  effect  in 
preventing  the  disease  under  the  prevailing  conditions. 

Any  beneficial  effects  of  aeration  v;ere 

found  to  be  of  very  short  duration.  Root  rot  was 
determined  as  occurring  to  a  depth  of  at  least  4  f't- 
Mulching  had  no  effect  on  the  control  of  the  disease." 
(G.  T.  Ratliffe.   U.  S.  Dept.  Agr.  Dept.  Circ .  209: 
32-33.  1922) 

"The  causal  organism  winters  over  on  living  roots 
of  susceptible  hosts. 
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"Deep  fall  plowing  does  not  control  root 
rot  because  such  a  practice  does  not  necessarily 
kill  the  cotton  roots;  neither  does  it  alv/ays 
destroy  the  susceptible  weeds,  especially  the  small 
flov;ered  pink  morning  glory,  Ipomoea  trichocarpa, 
which  is  so  common  in  the  black  lands  of  Texas. 

"Likewise,  crop  rotation  does  not  control  root  rot 
even  though  a  three-  or  four-year  system  is  adopted 
in  which  non-susceptible  crops  are  grown.  In  this  case, 
the  failure  at  control  is  due  to  the  fact  that  the 
causal  organianas  permitted  to  live  over  during  the 
fall  and  winter  months  on  roots  of  perennial  weeds 
which  are  comm.only  found  on  the  stubble  land  of  the 
grain  or  cereal  crops  which  are  used  in  the  system  of 
rotation. 

"It  is  possible  to  control  root  rot  by  fall  plowing 
or  crop  rotation  provided  clean  culture  is  practiced 
not  only  during  the  growing  season,  but  also  during 
the  fall  and  v;inter  months.   (Taubenhaus,  J.  J.  and 
D.  T.  Killough.   (Abstract)  Phytopath.  15:  33-  Jan.  I923) 

Root  knot  caused  by  Heterodera  radicicola  (Greef .)  Miill. 

Although  root  knot  v/as  reported  only  from  Georgia,  South  Carolina, 
Mississippi  and  Arkansas,  the  disease  is  widespread  throughout  the  South 
and  serious  on  cotton  especially  on  sandy  soils. 


Other  diseases 

Blight  caused  by  Ascochyta  gossypii  Sydow  did  some  injury  in  Logan 
County,  Arkansas  but  v^as  checked  by  the  dry  weather.  Elliott  has  published 
the  following  articles  regarding  this  disease  during  the  past  year:   "A  new 
Ascochyta  disease  of  cotton."  Arkansas  Agr.  Exp.  Sta.  Bui.  I78:  I-18.  1922. 
"The  Ascochyta  blight  of  cotton."  phytopath.  12:  25O-252.   I922. 

Rust  caused  by  Aecidium  gossypii  E.  &  E.  caused  .5^  loss  in  the  Rio 
Grande  Valley  of  Texas,  and  v/as  found  in  one  district  of  about  3OO  acres  in 
Arizona.  The  loss  was  negligible. 

Leaf  spot  caused  by  Cercospora  gossypina  Cke.   Traces  were  observed 
by  Taubenhaus  in  Texas. 

Leaf  spot  caused  by  Alternaria  sp.  was  present  in  all  the  cotton 
districts  of  Arizona. 

Various  boll  rots  v;ere  mentioned.  Ldgerton  of  Louisiana  lists 
Olpitrichum  carpophilum  Atk.  as  being  rather  coitimon.  It  was  also  collected 
by  \/olf  in  North  Carolina.  Other  organisms  in  Louisiana,  Texas  and  Arkansas 
v/ere  Colletotrichum  sp.,  Diplodia  gossypina  Cke.,  Fusarium  sp.,  etc.  In 
Arkansas  there  v;as  much  less  boll  rot  than  usual. 

Sore  shin  caused  by  Rhizoctonia  sp.  was  commented  upon  by  Robert 
Stratton  (Oklahoma)  as  follows : 

"Sore-shin  of  cotton  was  very  bad  in  some  fields 
this  year  affecting  young  plants  and  destroying  some 
fields  in  just  a  fevi   days . " 
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Sooty  mold  (cause  not  determined)  did  some  damage  in  /or-kansas  on 
dusted  cotton  following  honey-dev/  secretions  by  aphido.   The  line  v/as 
"blackened  and  its  grade  loivered. 

"Sunburn  more  than  ordinari^,  especially  on  bolls  blackened  by  sooty 
mold.   In  many  cases  boll  rots  have  followed  the  sunburn  injury."  (Elliott, 
Arkansas) 

Potash  hunger,  according  to  reports,  v/as  very  evident  both  in 
Mississippi  and  Arkansas  in  1922.   It  is  present  every  year  in  the  cotton 
area  and  so  coiinmon  that  most  pathologists  fail  to  make  mention  of  it. 


DISEASES  OP  SUGAR  CAI^ 


Mosaic 

Llosaic  evidently  is  increasing  both  in  importance  and  in  its 
geographical  distribtition.   Reports  were  received  from  Florida,  Georgia, 
Mississippi  and  Louisiana.   It  had  previously  been  reported  also  from  ^Uabama, 
According  to  the  statement  of  Brandes  (Pl.  Dis.  Bui.  Suppl.  22:  387.  1922), 
the  above  five  states  include  the  entire  area  v/here  mosaic  has  been  recorded 
in  the  United  States. 

Loiiisiana:   Becoming  ab\indant  in  all  sections  of  the  sugar  belt. 
(Edgerton) 

Georgia;   Loss  of  30  to  40%  in  green  and  red  cane  in  yield  of  syrup 
per  acre.   "Cayana  10"  variety  is  100%  resistant  and  now 
comprises  50%  of  acreage  in  Grady  County.   (j.  B.  Wright) 

Florida;  llosaic  v;as  prevalent  in  the  western  part  of  the  state.  On 
account  of  the  prevalence  of  this  disease  the  State  Plant  Board 
had  to  quarantine  this  region.   (Burger) 

Varietal  susceptibility 

A  resistant  variety  of  cane  knovm  as  Kavangire  has  been  discovered. 
This  variety  is  grovm  commercially  in  ^Vrgentine  and  a  large  aiTiount  of  seed 
cane  was  shipped  from  there  to  Porto  'Rico   under  the  direction  of  the  Bureau 
of  Plant  Industry.   It  has  given  such  good  results  on  the  Island  that  the 
acreage  planted  to  it  is  increasing  rapidly.  Other  varieties  inmune  to  the 
mosaic  disease  have  been  found,  but  the3^  are  the  slender  long-season 
varieties  not  suited  to  grooving  for  sugar  production  in  tlie  United  States. 
(See  U.  S.  Dept.  Agr.  Clip  Sheet  No.  227.  Oct.  30,  I922) 
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Red  rot  caused  by  Colletotrichum  falcatum  Y/ent. 

Red  rot  v;as  found  in  Georgia,  Plorida  and  Louisiana.  J.  B.  V/right 
of  Georgia  stated  that  there  vfas  a  loss  of  10%  in  the  seed  beds  of  cane 
carried  over  the  v/ inter  for  planting.  Burger,  of  Florida  Agricultural 
Experiment  Station,  makes  the  follovdng  statement: 

"Red  rot  was  prevalent  in  all  the  sugar  cane  districts 
tliis  past  year.   In  several  cases  the  origin  of  the  disease 
was  traced  to  a  certain  locality  v;hich  v/as  badly  infected 
and  making  a  business  of  selling  their  cane  for  seed 

purposes. " 

Edgerton  estimated  the  loss  in  Louisiana  as  2  to  J,%. 

Control  measures 

The  follov/ing  measures  are  recommended  by  Burger  (l)  in  controlling 
red  ro  t; 

"In  order  to  control  this  rapidly  spreading  disease: 
"1.  Plant  only  healthy  canes 

"2.   Ac  an  extra  preventive  dip  the  canes  selected 
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for  seed  into  Bordeaux  mixture  just  before  planting... 

"3.  VJhenever  possible  plant  the  canes  in*  the  fall 
instead  of  bedding  them  for  spring  planting 

"4.  A  luethod  of  dealing  v;ith  the  disease  that  has 
been  practiced  in  the  V/est  Indies  is  to  plant  some 
other  variety  not  subject  to  red  rot. 

"5.   Burn  all  trash  in  the  old  bed  and  all  diseased 


cane . " 
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Root  rot  caused  by  Marasmius  plicatus  V/ak. 

The  follov/ing  quotation  from  P.    A.   Yoder's  article   in  Facts  About 
Sugar  15:  402--405.      Nov  ember  11,    1^22,    is  interesting: 

"Root  rot  v/hile  not  a  very  aggressive  parasite, 
sometimes  does  considerable   damage  to   the   grov/ing  crop 
of  cane,    especially  during  damp  weather,   either  alone 
or   in  conjunction  with  other  parasites.      This  fungus  usually 
develops  on  the    shaded  part  of  the   stalk  near  the   ground. 
In  its   earlier   stages,    and  during  v/et  weather,    it  caii  be 
detected  as  a   slimy   formation  between   the   leaf  sheaths 
and  the    stalk  near  the  ground.      Later,    as  the  cane 
approaches  maturity,    and  during  dry  weather,    the  slime 
dries  up  and  these  lovfer  leaf  sheaths  become  cemented 
to  the   stalk  v/ith  a  white  ir.old." 

It  v;as  reported  in  1^22  only  from  Louisiana  v;here  it  caused  heavy 
loss  in  the  more  poorly  drained   sections,    the  percentage  being  estimated  as 
5   to   10%  by  Edgerton. 


Other  diseases 

Leaf  spot  caused  by  Cercospora  vaginae   i(r .   was  reported  as  occurring 
generally  in  Florida. 

■ATiite  band  is  reported  by  C.   F.    Burger  from  Florida  as  follows: 

"Wiite  band  of  cane  was  reported  from  several 
districts.      This   is  a  condition  of  the  leaf  represented 
by  a  white  band  2   inches  wide  extending  across  the   leaf. 
The  cause   for  this  is  not  knovm.      Some  express  the  opinion 
that  it  is  frost." 
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DISEASES  OF   SUGAR  BEETS 


Leaf  spot  caused  by  Cercospora  beticola  Sacc. 

The  leaf  spot  was  about  the  same  as  usual  in  its  severity,  although  in 
Kansas,  Stokdyk  reports  lO/o  injury  and  in  Utah,  Richards  stated  that  the 
disease  is  becoming  m.ore  widespread.   It  v/as  reported  this  season  from 
Michigan,  Iowa,  V/isconsin,  Zansas  and  Utah.   In  the  past  it  has  been  reported 
from  every  state  v.'here  sugar  beets  are  grown  comL'.ercially,  although  it  has 
never  been  so  severe  in  the  western  sugar  beet  states  as  it  has  been  in  the 
central  and  nortli  central  states. 

Michigan:   Occasional  fields  reported  badly  blighted.   In  nearly  all 
cases  this  v;as  associated  with  failure  to  rotate  crops.   (Div . 

of  Eot.  M.  A.  C.) 

V/isconsin:   Found  in  every  field,  but  not  enough  to  cause  loss. 
Found  more  in  low  spots.   (Vaughan) 

Utah:   Severity  about  as  last  year,  but  becoming  m^ore  widespread.   Stillj 
confined  to  Provo  and  closely  surrounding  districts.   A  loss  but 
no  definite  percentage  determined.   (Richards) 
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Kansas ;   Some  injury  tliic  year,  perhaps  10%.   Spraying  v;ith  Bordeaux 
mixture  seems  to  be  checking  it  to  some  extent.   Complete 
records  not  available  at  this  time,  ,  (E.  A.  Stokdyk) 


Colorado:   Appeared  later  than  usual,  hence  did  less  damage.   Spraying 
with  "bordeaxix  distinctly  checked  the  disease.   (C.  0.  Townsend) 

Curly  top  (cause  not  determined) 

Curly  top  in  the  past  has  been  reported  from  the  follov/ing  v/estern 
states:  Washington,  Oregon,  California,  Idaho,  Nevada,  Utali ,  Arizona, 
Colorado,  New  Mexico,  South  Dakota,  Nebraska,  Kansas,  and  Texas.   The  1^22 
reports  came  only  from  California,  Idaho  and  Kansas.  In  the  last  named  state 
the  injury  v/as  not  serious  and  in  Idaho,  Hungerford  estimated  the  loss  at  3%« 
It  was  severe  in  some  fields  but  not  general  in  Utah  and  Colorado  in  1922. 
Eubanks  Carsner,  in  a  letter  January  7>  1922  from  California,  v/rote: 

"In  regard  to  curly  top  I  may  say  that  in  general  my 
impression  is  that  the  damage  v/as  less  in  1921  than  in 
the  preceding  season  and  very  much  less  than  in  1919* 
IMotwithstanding  this  fact  there  was  a  great  deal  of  the 
disease  present.  One  of  the  sugar  companies  informed 
me  that  in  their  most  inland  region  of  one  of  the  coastal 
valleys,  3OOO  acres  were  ploughed  out  before  thinning 
because  of  the  gumount  of  disease,  and  the  number  of 
leafhoppers  present  indicated  that  the  crop  would  not 
be  worth  harvesting.   It  may  be  of  interest  to  note  in 
this  connection  that  sugar  beet  gro'.^ing  has  been  prac- 
tically limited  to  the  cooler  coastal  districts  by  the 
enormous  amount  of  damage  caused  by  curly-top  in  the 
interior  districts." 


'  '    V  A 


C=States  from  which 
cui-ly  top  of  sugar 
beets  has  been 
reported. 

P=States  from  which 
Phona  betae  has 
been  reported. 


1-  —  \  — 


Fig.  11.   Distribution  of  curly  top  and  Phoma  betae  on  sugar  beets. 
Taken  from  the  data  available  (up  to  and  including  I922)  in  the  files  of  the 
plant  Disease  Survey  Office. 
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Scab  caused  by  Actinomyces  scabies  (Thax.)  Giissow,  was  mentioned  in 
reports  as  follov;s: 

Chio;  Presence  of  the  disease  noted  in  many  localities.  An 
econoir.ic  factor  in  only  two  fields.   (R,  G.  Thomas) 

Utah  and  Idalio;   Some  beets  from  Clearfield,  Utah,  have  been 
diagnosed  and  scab  reported.   I  do  not  knov;  hov/  extensive 
this  condition  is  but  it  is  probably  limited.  Hov/ever, 
v/e  have  indications  of  some  in  Idaho.   (Dean  A.  Pack) 

Crovm  gall  caused  by  Bacterium  tumefaciens  EFS  &  Tovm.  was  reported 
several  times  from  Paulding  County,  Ohio.  The  disease  was  of  no  economic 
importance . 

Mosaic  (cause  vmdetermined)  was  found  doing  slight  injury  in  Indiana 
and  Kansas. 

phoma  rot  caused  by  Phoma  betae  (Oud, )  Pr,  was  not  so  prevalent  in 
Idaho  and  Utah  as  usual.   The  severity  of  the  disease  apparently  is  corre- 
lated with  the  temperature  and  rainfall.   Richards  (Phytopath.  12:  443* 
1922)  says: 

"During  the  past  season  of  I92I  a  definite  late  blight 
of  the  sugarbeet  became  seriously  epidemic  throughout 
the  northern  part  of  Utah  and  southern  Idaho.   In  Cache 
Valley,  witli  a  total  acreage  of  27,45^  acres,  ^0   percent 
of  the  fields  were  diseased.   The  disease  in  the  field 
varied  in  severity  from  a  fraction  of  1  percent  of  the 
beets  destroyed  to  a  total  destruction  of  the  crop.  Many 
fields  in  the  district  were  left  unharvested,  v.'hile 
others  scarcely  paid  the  expense  of  digging.   The  loss 
in  the  valley  alone  aggregated  approximately  tv;o-thirds 
of  a  million  dollars. 

"The  available  evidence  indicates  that  the  trouble  is 
possibly  identical  vdth  Phoma  root-rot  described  by 
Edson  and  by  various  European  v/orkers.  Data  obtained 
from  a  study  of  this  and  similar  but  less  severe  epidemics 
of  the  disease  in  the  Logan  factory-  district  during 
1917  to  1919,  show  that  such  epidemics  are  favored  by 
drought,  and  locally  at  least,  are  closely  correlated 
with  abnormally  lov/  precipitation  during  the  months  of 
June  and  July  • '' 

Crown  rot  caused  by  Rhizoctonia  sp.  was  observed  in  Wisconsin.  It  was 
present  in  low,  wet  fields  of  Dodge  County  where  in  one  field  a  third  of  the 
plants  shov/ed  rot.   A  trace  of  a  similar  trouble,  reported  under  the  term 
heart  rot,  was  noted  in  lov/a.   Still  another  name,  dry  rot  canker,  v/as  used  in 
Cache  County,  Utah,  where  the  trouble  vms  less  important  than  in  1^20  and  I92I- 

Considerable  loss  due  to  dampinfi-of f  caused  by  Pythium  debaryan\jm,  was 
produced  in  the  Ohio  sugar  beet  district.   The  disease  was  favored  by  the 
extreme  v/et  v;eather  in  the  spring  season.   (R.  C.  Thomas) 

Seedling  rots  caused  by  Phoma ,  Pythium,  and  Corticium  vagum  were  very 
serious  in  a  number  of  fields  in  cer;^ain  sugar  beet  areas.   They,  however, 
vere  less  than  in  I92I.   As  high  as  o2fo  infection  was  determined  during  the 
spring  in  Utah.   Such  fields  were  usually  plowed  up,  re-seeded  or  sown  to  other 
crops.   The  actual  reduction  in  yield  from  this  disease  is  difficult  to  deter- 
mine as  indirect  effects  are  so  numerous.   It  is  hoped  that  another  year  will 
yield  results  on  this  point.   (B.  L.  Richards) 
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^Vildfire  caused  by  Bacterium  tabacum  V/olf  <?:  Foster 

The  first  report  of  wildfire  came  from  North  Carolina  in  1917*  Since 
then,  as  the  plant  Disease  Surve]''  records  show,  it  has  spread  in  the  manner 
its  name  v/ould  indicate.   Each  succeeding  year  new  states  or  new  counties 
were  invaded,  at  least  the  disease  v/as  observed  in  them  for  the  first  time. 
In  1922  it  was  found  in  three  nev/  states  -  New  Hampshire,  Nev/  York  and 
Florida  -  and  was  recorded  in  three  additional  coiinties  in  South  Carolina, - 
namely,  Georgetown,  Clarendon  and  Ai^en.   It  is  novf  present  in  sixteen  states, 

Table  55*  Prevalence  and  importance  of  valdfire  in  I922. 


State 

Prevalence  and  imiDortance 

Massachusetts 

;  Extremely  serious 

New  Hanp shire 

;  Present 

Connecticut 

Present,  less  than  last  year 

Pennsylvania 

.  In  Lancaster  County  -  worse  than  in  I92I  -  loss  2% 

New  York 

:  Serious  on  some  CheinunQ   Count}'-  farms  -  loss  1-2% 

Maryland 

;  Serious  in  Prince  Georges  County  on  individual  farms 

Virginia 

,  Possibly  present 

Kentucky 

In  8%  of  the  fields  examined 

South  Carolina 

•  More  generally  distributed  than  last  year 

Georgia 

:  Reported  from  Tifton  -  not  serious 

Florida 

In  Gadsden  County  several  fields 

Wisconsin 

90  farms  in  Dane  County  -  estimated  loss  C5OO 

Fig.  12.   Distribution  of  wildfire  of 
tobacco.   Dots  represent  counties.   Data 
obtained  from  all  Plant  Disease  Survey 
reports,  including  1922. 


Connecticut:   Has  now  appeared  in  all 
the  tobacco  regions  of  the  state 
being  found  for  the  first  time 
this  year  in  Fairfield,  Litchfield, 
(southeastern  part)  and  Middlesex 
counties.   (Clinton) 

Maryland:   Caused  almost  a  total  loss 
last  spring  and  fields  set  with 
plants  from  infected  beds  are  now 
shov/ing  as  much  as  40%  financial 
loss.   (Temple  &  Jehle,  Sept.  I5) 
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Virginia:   Of  85  plant  beds  and  I50  fields  inspected  not  one  case 
of  v;ildiire  v/as  seen.   Wo  authentic  reports  received.   I 
cannot  believe  that  it  has  disappeared  entirely  from  the  state. 
It  may  have  been  present  to  a  slight  extent  in  the  counties 
which  Y.'ere  not  visited  by  men  from  the  department.  (Promme) 

Iforth  Carolina:   It  is  impossible  to  give  any  satisfactory  estimate 
of  the  losses  caused  by  wildfire.   During  I917  (the  first  year 
the  disease  was  definitely  recognized)  it  v/as  universally  con- 
ceded by  grov;ers  that  this  disease  is  the  most  destructive  one 
which  attacks  tobacco.   Losses,  ranging  from  tliose  which  were 
inappreciable  to  those  in  which  almost  the  entire  crop  was 
destroyed,  were  sustained  in  every  locality  v;here  the  disease 
v;as  present.  The  problem  of  estimating  the  damage  wrought  is 
further  complicated  by  the  fact  that  in  some  sections  the 
disease  occurred  on  ever}''  farm,  whereas  in  others  it  vms  present 
only  in  an  occasional  field.   This  lack  of  uniformity  in 
destructiveness  occurred  also  on  the  same  farm,  since  certain 
fields  were  badly  affected  while  others  had  little  or  none  of 
the  disease. 

In  1918  wildfire  v/as  less  prevalent  tlian  in  191? >  ^"^L  in 
none  of  tlie  succeeding  years  has  it  been  regarded  as  a  trouble 
of  major  importance.   In  fact,  it  has  appeared  only  in 
isolated  areas  and  was  confined  to  a  fev/  fields  in  any  local- 
ity. It  is  interesting  in  this  connection  to  note  that  no 
wildfire  occurred   during  I922  on  the  farms  ¥/here  the 
disease  was  first  observed.   The  cause  of  this  decrease 
in  destructiveness  and  apparent  disappearance  of  v.aldfire 
is  not  adequatelj'  knov/n,  but  is  a  phenomenon  which  has 
been  recorded  in  the  case  of  a  number  of  other  plant  diseases- 
(P.  A.  V;olf  (2)) 

Florida:   V/ildfire  was  found  in  two  small  plant  beds  and  tliree 

two-acre  fields.   One  field  v;as  discovered  ten  daj'-s  after  the 
plants  were  set  when  about  Go^  of  the  plants  were  infected. 
All  plants  v;ere  pulled  and  burned  and  the  field  reset  ten 
days  later  with  healthy  plants.  Only  one  center  of  infection 
developed  during  the  season.  Other  two  fields  v/ere  a  total  loss 
v^hen  discovered  on  June  12.  All  plants  in  one  field  were 
cut  near  ground  and  carried  out  of  field.   About  ^0%   of 
stumps  developed  suckers,  but  these  plants  remained  practically 
free  from  infection,  and  grew  to  good  size  although  leaves 
were  undersized.   (17.  B.  Tisdale) 

South  Africa:  Y/ildfire  and  angular  s;>ot  in  tobacco  has  been  causing 
considerable  anxiety  amongst  tobacco  growers,  and  appears  to  be 
spreading  rapidly.   During  the  season  192D)-21,  this  disease  was 
only  reported  from  the  Government  experiment  stations  at 
Rustenburg  and  Piet.  Retief ;  from  certain  farms  in  the  Fiet 
Retief  District,  and  one  in  the  Rustenburg  District.  During 
the  present  season  specimens  have  been  identified  from  three 
more  farms  within  fifty  miles  of  Rustenburg,  and  also  from 
Groot  r/iarico  and  from  Sv;aziland,   (Wildfire  and  angular  spot 
in  tobacco.  Jour,  Dept.  Agr,  South  Africa  4-  H?-  ^®^'  1922) 
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(See  also  PI.  Dis.  Bui.  6:  21,  4O-4I,  62-G3,  97,  II4,  I39.   1922) 

The  earliest  recorded  appearances  of  wildfire  in  1922  v;ere  -  March  7 
(Hensdale,  New  Hampshire),  Ivlay  7  (Connecticut),  May  25  (Hadley,  Massachu- 
setts), June  13  (Hemingv/ay,  South  Carolina),  and  June  (Dane  County,  V/isconsin). 

Control  measures 

The  following  measui^es  are  recommended  by  P.  J.  Anderson  (1): 

"On  five  successive  crops  of  tobacco  seedlings  in  the 
Experiment  Station  teds  v/ildfire  was  reduced  to  an 
average  of  not  over  one  percent  by  spraj'ing  or  dusting 
the  beds  v/ith  a  copper  fungicide.  The  percentage  of 
infection  on  the  controls  varied  from  20  to  ^2.     Copper 
lime  dust,  Bordeaux  mixtiure  and  various  cocrmercial 
fungicides  v/ere  all  about  equij.lj'"  effective.  No  definite 
interval  between  applications  can  be  established,  but 
they  must  be  sufficiently  frequent  to  keep  the  leaves 
covered  at  all  times.  Dusting  is  more  expensive  than 
spraying  but  is  more  rapid  and  more  popular  vdth  the 
growers.   Growers  who  used  enough  fungicide  and  applied 
it  frequently  enough  xiere   successful  in  keeping  the  beds 
clean." 
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Angular-spot  or  blackfire  caused  by  Bacterium  angulatum  Fromme  &  Murray 

Angular-spot  evidently  is  spreading  to  additional  territory,  for  in 
1922  it  was  reported  from  Connecticut  and  South  Carolina,  two  states  where  it 
had  not  been  definitely  determined  before.  Prior  to  I92O  it  had  been  reported 
only  from  Virginia  where  it  was  first  noticed  in  1917*  I't  is  now  known  to 
occur  in  Massachusetts,  Virginia,  Kentucky,  South  Carolina,  Texas,  North 
Carolina,  Indiana  and  possibly  Connecticut  and  Ohio.  It  is  also  said  to  be 
present  in  South  Africa. 
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Connecticut;   Seen  for  first  time,  20  or  more  fields.   ?ound  so  far 
chiefly  in  Kousatonic  Valley.  Am  not  sure  of  the  cause  as 
v/e  have  not  produced  it  by  inoculatixm  as  yet.   Fairly  serious. 
(Clinton) 

Virginia:   The  disease  was  not  epidemic  in  any  section  although  severe 
losses  were  seen  in  occasional  fields.   In  all  about  200  fields 
were  examined  in  the  counties  of  Henry,  Pittsylvania,  Charlotte, 
Prince  Edward,  Bedford  and  Amherst.  The  disease  v/as  found  in 
40%  of  these  fields.   The  losses  as  a  v;hole  were  slight;  in  fully 
bO%  the  loss  did  not  exceed  1%.  The  loss  for  the  state  as  a 
v/hole  is  estimated  at  3/^*   Infection  was  more  common  in  Charlotte 
County  than  in  any  other  visited  and  least  prevalent  in 
Pittsylvania.   In  the  Chatham  section  of  the  latter  county  there 
was  practically  no  blaokfire.  This  section  v/as  especially  hard 
hit  by  the  drought  of  last  year,  1921,and  it  is  thought  that  this 
is  the  most  important  factor  in  the  general  freedom  from  disease 
this  year,  since  the  dry  weather  did  not  perrrdt  infection  of  the 
seed  capsules.   The  same  conditions  also  operated  to  some  extent 
over  the  state  as  a  vrhole.      Seed  treatment  and  plantbed  sani- 
tation practices  also  played  some  part  in  the  general  reduction 
in  severity  of  disease.  There  were  85  plantbeds  inspected  in  the 
counties  of  Charlotte,  Bedford  and  j\mherst  and  blackfirc  v/as 
found  in  22,  or  2G%.  Our  figures  show  that  at  least  2248 
farmers  used  treated  seed  in  1922.  No  doubt  the  number  was  much 
greater  since  we  do  not  have  complete  records.   (Promme) 

Table  5^,  Prevalence  of  angular-spot  of  tobacco  in  1^22,  as  reported 
to  the  Plant  Disease  Survey  by  collaborators. 


State 

Prevalence  of  angular-spot 

Massachusetts 

Mot  serious,  relatively  fev;  cases. 

Connecticut 

:  Not  sure  that  it  is  the  disease  -  first  report  July  31> 

New  Milford,  3fo  loss. 

Virginia 

:  Severe  losses  in  occasional  fields. 

Kentucky 

Present  in  over  half  the  fields. 

South  Carolina 

•  Recorded  for  the  first  time  in  the  state  on  June  2  at 

;  Paxville . 

(See  also  PI.  Dis.  Bui,  G:  G3,  83,  96.   I922) 

References; 

Frorame,    F.   D.    and   S.   A.   V/ingard.      Blackfire  and  vdldfire  of  tobacco  and 

their   control.     Virginia  Agr.   Exp.    Sta.   Bui.   228:    I-I9.     Apr.    1922. 
Blackfire  or  angular-leaf spot  of 

tobacco.  Virginia  Agr.  Exp.  Sta.  Tech.  Bui.  25:  I-I3.  Apr.  1922. 

Black  root  rot  caused  hy   Thielavia  basicola  (B.  &  Br.)  Zopf. 
Black  root  rot  caused  unusually  heavy  losses  this  season. 
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Table  57.   Prevalence  of  black  root  rot  in  the  U.  S.  during  1^22, 
according  to  Plant  Disease  Survey  collaborators. 


State 

prevalence  ard  importance  - 

1922 

Massachusetts 

Serious  in  a  fev/  fields. 

Connecticut 

More  on  the  earlier  set  tobacco. 

Virginia 

■  Caused  considerable  complaint. 

Kentucky- 

:  15^  loss  in  Burlty  section  -  inspected 

76  fields. 

Florida 

:  present  throughout  Gadsden  County. 

Ohio 

:  Considerable  in  plant  beds. 

Wisconsin 

:  More  than  usual,-  1^%   loss.  Resistant 
:   sorr.e  cases. 

strains  used  in 

Virginia:   This  disease  was  also  prevalent  and  the  cause  of  consider- 
able complaint  in  some  sections  especially  in  Bedford  and 
Charlotte  Counties.  It  is  usually  foxind  in  rather  v/ell  defined 
areas  in  the  fields  and  is  especially  apt  to  occur  v;here  cowpeas 
or  soybeans  have  preceded  tobacco.  Loss  about  1%.      (Fromme) 

Florida;   Root  rot  was  prevalent  throughout  the  county  of  Gadsden 

this  year  and  caused  damage  varying  from  slight  or  unnoticeable 
stunting  to  m.ore  than  ^0%   loss.  Heavy  rains  favored  attack, 
(W.  B.  Tisdale) 

(See  also.  PI.  Dis.  Bui.  G:  G3,  97,  II3,  I4O.  1^22) 

Varietal  susceptibility 

Kentucky :   About  3OO  lots  of  experiment  station  resistant  strains  of 
Stand-up  Burley  tested  on  farms.  Results  very  promising.  At 
least  four  men  raised  seed  in  quantity  for  sale,  for  I923  crop. 
First  3^ear  I  have  observed  root  rot  causing  loss  in  dark 
sections.   (Valleau) 

Florida;   It  was  quite  evident  that  plants  which  were  attacked  by  root 
rot  were  also  badly  attacked  by  frogeye  or  specking.  The 
Connecticut  Round  Tip  proved  to  be  highly  resistant  to  root  rot. 
(v:.  B.  Tisdale) 

"An  account  is  given  of  breeding  experiments  v/ith 
tobacco  to  secure  strains  resistant  to  tlie  root  rot  due  to 
Thielavia  basicola,  and  the  authors  describe  strains  of 
VJhite  Bui-ley  tobacco  that  are  recommended  for  planting 
either  on  new  land  or  old  land  that  is  known  to  be  diseased." 
(Abstract  in  E-S.R.  47.  Oct.  1922  (1)) 

"Plantings  of  strains  of  tobacco  made  in  I92O  and  I92I 
in  soil  infested  with  Thielavia  basicola  have  shovm 
marked  resistance  to  root  rot  on  the  part  of  some  of  the 
strains,  the  m.ore  resistant  ones  yielding  double  tiie  crop 
of  the  more  susceptible  ones."  ((2)  From  Abstract  in  E.S.R. 
47.   Oct.  1922) 
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Mo  saic 

Mosaic  is  of  much  importance  in  some  areas,  as  in  Kentucky,  where 
counts  in  76  fields  shov/ed  8%  loss,  v/hile  in  others  it  comes  so  late  that  the 
harvest  is  over  before  it  has  an  opportionity  to  cause  much  loss.  The 
relative  prevalence  over  the  v/hole  tobacco  grovdng  area  of  the  United  States 
seems  to  be  about  the  same  from  one  year  to  another. 

Table  58.  Prevalence  and  importance  of  mosaic  in  I922. 


State 


Prevalence  and  importance 


Massachusetts 
Connecticut 

New  York 

Virginia 

Kentuclcy 

Florida 

Ohio 

ViTisconsin 

Quebec,  Canada 


In  Connecticut  Valley.  Ivluch  more  than  usual. 

Average.   In  Hartford,  Kev;  Haven,'  Litchfield  and  Fairfield 

Counties, 
present. 

I-5O/0  around  Lynchburg. 
Counts  in  76  fields. 
In  only  a  few  fields  before  harvest. 
Less  prevalent,  only  of  moderate  importance. 
Secondarj'-  rusting  caused  most  concern. 
present. 


8% 


1%   loss, 
loss. 


Virginia:  Mosaic  was  more  prevalent  than  in  previous  years.  It  was 
found  in  ^jO%   of  fields  and  up  to  ^0%   of  plants  in  these  fields 
were  affected.  Mosaic  losses  are  not  so  great  on  the  types  of 
tobacco  grov;n  here  as  on  the  finer  leaf  or  wrapper  tobacco. 
The  farmer  usually  does  not  consider  it  a  disease  of  importance, 
and  attributes  it  to  rainfall,  fertilizer,  topping,  suckering 
and  various  other  things.  It  is  usually  more  prevalent  on  the 
tobacco  plaiits  that  have  been  reset  tlian  on  those  of  the  first 
planting.   It  is  frequently  found  on  100%  of  the  suckers  which 
are  allowed  to  grov/  after  the  crop  has  been  harvested.  Loss  for 
the  state,  1%.      (proinne) 

Kentucky ;   The  relationship  between  mosaic  of  bull  nettle,  ground 
cherries  (3  sp . )  tomato  and  tobacco,  has  been  proved  the  past 
summer  by  cross  inoculations.   It  may  be  transferred  readily 
from  one  plant  to  another.   Inoculations  from  pokev/eed,  bean, 
soybean  and  clover  to  tobacco  failed  to  produce  mosaic.  White 
fly  has  been  found  not  to  be  a  carrier  of  the  mosaic  of  tobacco 
under  greenhouse  and  field  conditions. 

It  vjas  observed  that  in  sections  where  there  is  much 
available  space  for  seed  beds  such  as  in  the  hilly  sections 
of  the  state,  tobacco  miosaic  is  often  difficult  to  find. 
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whereas  in  the  blue  grass  section  where  beds  are  usually  planted 
near  where  tobacco  has  previously  been  grown  it  is  very  preva- 
lent.  A  permanent  tobacco  bed  steamed  each  year  and  in  which 
perennial  solanaceous  weeds  were  nearly  eradicated  produced 
nearly  a  disease-free  crop,  but  a  burned  bed  used  three  years 
and  with  numerous  solanaceous  plants  produced  crop  with  initial 
infection  of  9/^.   The  disease  does  not  seem  to  be  carried  into 
beds  even  from  plants  just  outside  of  bed.   A  spray  of  oil  on 
weeds ;  Fhysalis  and  bull  nettle,  in  late  August  killed  tops  but 
most  of  them  send  out  nev;  shoots  before  late  fall.   Root  stalks 
apparently  not  injured.   (Valleau) 

Florida;  Mosaic  appeared  in  only  a  few  fields  before  tlie  plants  v/ere 
topped  and  harvest  begun.  All  suckers  in  practically  every  field 
become  badly  infected.   It  has  occurred  to  m.e  tliat  this  late 
infection  might  be  due  to  the  insects  coming  in  after  the  growers 
quit  dusting  the  plants.  None  of  the  growers  consider  the  disease 
as  serious.   (V/.  B.  Tisdale) 

(See  also  PI.  Dis.  Bui.  G;  G3,  9G,  II4,  I40.  I922) 

James  Johnson  has  made  the  following  statement  v/ith  regard  to  the 
results  of  experiments  conducted  by  him,  indicating  the  nature  of  the  mosaic 
virus  (1)  : 

"Chambers  in  which  plants  can  be  grov-n  under  con- 
trolled temperature  and  humidity  conditions  have  been 
constructed.   It  has  been  found  that  the  optimal  tem- 
perature for  the  miOsaic  disease  of  tobacco  lies  close  to 
28-30*^0.   The  maximal  temperature  for  its  expression  is 
approximately  37'^^*»  that  is,  at  this  temperature  inoculated 
plants  fail  to  develop  symptoms,  and  leaves  showing  m.osaio 
symptoms  gradually  'recover'.   Similar  results  may  follow 
from  lov/  temperature  exposure.   Quantitative  determinations 
of  enzymes,  said  to  cause  mosaic,  indicate  that  enzymes  are 
not  correspondingly  reduced  by  exposure  of  plants  to  the 
higher  or  lov/er  temperatures;  in  fact,  it  is  probable 
that  the  optimal  temperature  for  their  activity  lies  close 
to  37*^0 .   It  seems,  therefore,  "that  these  results  furnish 
evidence  against  the  enzymatic  theory  of  mosaic  while  at 
same  tim.e  they  favor  the  parasitic  hypothesis,  since  the 
temperature  curve  for  the  development  of  mosaic  corresponds 
closely  with  that  of  the  development  of  many  of  the  plant 
pathogens." 
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Other  diseases 

Bacterial  vdlt  caused  by  Bacterium  Solanacearum  EPS  was  present  in 
one  iG-acre  field  in  Gadsden  County,  Florida,  reducing  the  yield  about  10% 
(Tisdale),  but  in  Virginia  where  it  is  usually  present,  it  was  not  seen  this 
season. 

Leaf  spot  or  frogeye  caused  by  Cercospora  nicotianaje  E-  &  E.  became 
prevalent  and  in  a  few  cases  serious  in  Gadsden  County,  Florida,  immediately 
following  a  rainy  period.   The  disease  was  most  serious  in  shades  which  were 
infested  with  Thielavia  basicola,  and  the  growth  of  the  plants  was  checked  by 
this  fungus.   The  disease  first  appeared  on  the  lowest  leaves  and  advanced 
rapidly  to  those  higher  on  the  stem  (W.  B.  Tisdale).  Leaf  spot  was  found  also 
in  South  Carolina. 

In  Wisconsin  there  was  an  occasional  occurrence  of  the  Wisconsin 
leaf  spot  caused  by  an  undescribed  bacterium.   The  damage  was  negligible. 
The  following  non-parasitic  diseases  have  been  reported: 

Leaf  spots  -  V/isconsin  -  Did  not  cause  much  concern. 

Rust  -  Massachusetts  and  Connecticut  -  Fairly  common. 

Pole  sweat  -  Massachusetts  -  Wet  weather  after  harvest 
favored  trouble,  unusually  serious. 

Broad  leaf  spot  -  Massachusetts  -  Prevalent  in  most  broad 
leaf  fields. 

Sand  drown  -  (See  Garner,  Y/.  W.,  J.  E.  McMurtrey,  and  E.  G.  Moss. 
Sand  drovm,  a  chlorosis  of  tobacco  due  to  magnesium 
deficiency  and  the  relation  of  sulphates  and  chloride 
of  potassium  to  the  disease.  Jour.  Agr,  Res.  23:  ZJ-^O* 
Jan.  6,  1923;  same  authors,  Science  n,s.  ^G:   341~342- 
Sept,  22,  1922.) 

Magnssium  hunger  -  Connecticut  -  Not  common. 

Wind  injiory  -  Connecticut  -  in  scattered  fields. 

Weter  innury-  Connecticut  -  Excessive  rains  drowned  tobacco  in 
low  fields. 

Ring  spot  or  hieroglyphics  -  Virginia,  Kentucky,  Ohio  -  Attempts 
at  cross  inoculations  were  made  by  Valleau  in  Kentucky. 
Inoculations  were  made  by  rubbing  diseased  plants  with 
fingers,  then  rubbing  healthy  ones.   Two  infections  were 
obtained  out  of  about  200  attempts.  The  checks  remained 
healthy.  The  disease  caused  considerable  alarm  among 
farmers  in  Virginia.  It  was  there  second  in  importance  to 
black  fire,  causing  about  2%   loss  for  the  state.   It  had 
been  v/atched  for  several  years  and  had  not  been  considered 
of  serious  iniportance  previously.   (Promme) 
The  following  diseases,  the  cause  of  which  has  been  at  least  partly 
determined,  were  reported; 

Pusarium  sp.  in  plant  beds  -  Ohio  (See  Plant  Disease  Survey  Bui. 

STlM.      1922) 

■■■IMMi 
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Shoe  strin.f^  or  frenching,  often  considered  a  type  of  mosaic, 

caused  severe  loss  in  one  field  in  Virginia. 
Leaf  spot  caused  by  Phyllosticta  spp,  was  rather  common  in 

Virginia  on  seedlings  in  plant  beds,  especially  those  beds 
shovdng  lack  of  fertility.  It  does  not  seem  to  persist 
in  the  field.   (Promme) 
TOiite  speck  attributed  by  R.  G.  Thomas  to  Macrosporivun  tabacinum 
E.  ^•   E.  is  present  in  Ohio,  particularly  in  Brovm  County 
v/here  there  is  a  small  heavily  infested  area.   Clinton 
reports  v^rhite  speck  from  Connecticut  and  suggests  that  the 
cause  may  be  physiological. 
Brown  spot  caused  by  Alternaria  sp.  was  also  observed  in  Ohio. 
Other  common  diseases  were  damping -off  caused  by  Pythium  debaryanum 
Hesse,  and  found  to  a  very  limited  extent  in  Connecticut  and  Wisconsin;  and 
root  knot  caused  by  Heterodera  radicicola  (C-reef.)  Mtlll.  This  latter 
disease  resulted  in  1%   loss  in  South  Carolina,  and  did  considerable  injury 
in  some  fields  of  Gadsden  County,  Florida.  A  root  knot  v/as  also  found  at 
.Qexandria,  Kentucky,  but  no  nematodes  could  be  found  associated  with  the 
swellings  of  the  roots. 
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DISEASES  OF  MISCELLANEOUS  VEGETABLE  CROPS 


ARTICHOICE 

Botrytis  rot  on  globe  artichoke:   "Although  primarily  a  transit 
disease  it  begins  in  the  field  where  tlie  original  contamination  and 
frequently  the  original  infection  takes  place.   The  fungus  was  found  in  the 
artichoke  fields  near  Half  Moon  Bay,  California.   There,  favored  by  heavy 
fogs  and  cool  v/eather,  the  fungus  grov/s  and  sporulates  profusely.   Lesions 
on  the  growing  buds  generally  are  to  be  ignored  in  harvesting  and  packing. 

"The  fungus  causes  very  little  rot  at  temperatures  above  So^'F.,  and 
practjcally  none  at  0  to  2®C.,  although  it  grows  slightly  on  agar  at  0*^0. 
The  rot  progresses  most  rapidly  at  temperatures  between  G8  and  J^^F. , 
lesions  4~8  mm.  in  diameter  developing  within  24  hours  after  inoculation." 
(Link_^  Geo.  X.  K. ,    G.  B.  Ramsey  and  Alice  A.  Bailey.   (Abstract)  Phytopath. 
Jan.  1923) 


ASPARAGUS 


{ Linic ,  ( 
13:  50- 


Rust  caused  by  Puccini a  asparagi  DC. 

Asparagus  rust  is  distributed  over  alnost  the  entire  United  States, 
reports  having  been  received  during  past  years  from  every  state  but  Florida, 
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Utah,  Nevada,  Wyoming,  Idaho  and  Montana.  The  losses  incvirred  have  been  so 
much  reduced  since  resistant  varieties  were  introduced,  that  the  disease  is 
no  longer  an  economic  factor  in  many  localities. 

Table  59*  Prevalence  and  importance  of  asparagus  rust  in  1922. 


,  Prevalence   ; 

.Compared  with- 

State 

.Last 

Average 

Remarks 

Year 

Year 

Massachusetts 

Same 

Most  serious  in  eastern  part  of  state. 

Nev/  York 

Same 

Present  on  susceptible  varieties. 

New  Jersey 

Severe  in  some  fields  in  Cumberland  Co . 

Delaware 

More 

Very  prevalent  on  Palmetto,  -  Bordeaux 
gave  good  results. 

Texas 

.  Trace . 

Ohio 

Same 

Same 

.  Destructive  on  susceptible  varieties. 

Indiana 

:More 

More 

Destructive  locally. 

Illinois 

More 

More 

Appeared  late,-  trace  of  loss. 

Minnesota 

Same 

Same 

Not  abundant. 

Iowa 

Same 

Local,-  8%  loss . 

North  Dakota 

:Less 

:   Less 

.  Not  as  prominent  as  in  other  years. 

Ii/Iissouri 

Same 

:  Present 

Colorado 

:  Present 

Table  Go .   Dates  of  earliest  appearance  of  asparagus  rust  in  1922. 


Date 


Place 


Date 


Place 


May  28 
June 
July  1 
July  12 


Chisago  Co.,  Minnesota 
Monroe,  New  York 
Wayne  Co.,  Illinois 
Cannon,  De lav/are 


August  28 
August 
Augus  t 


Vigo  Co  . ,  Indiana 

Wayne  Co . ,  Ohio 

Fort  Collins,  Colorado 


A  stem  spot  caused  by  Cercospora  asparagi  Sacc.  v/as  found  on  young 
seedling  plants  in  Delaware.   (Adam.s) 

"Fusarium  rot  of  asparagus  shoots,  presumably  the  same  as  that 
reported  by  Cook.   TMel.  T.  Cook.  A  new  disease  of  asparagus.  (Abstract) 
Phytopath.  12:  49.   Jan.  1922)  was  received  by  the  Office  of  Cotton,  Truck 
and  Forage  Crop  Disease  Investigations  from  the  following  points  in  1922: 
May  4i  North  Tarrytcwn,  New  York;  and  June  10,  Hollisterville,  Pennsylvania, 
(V.  W.  Gilbert) 

A  twig  canker  (cause  undetermined)  was  collected  in  South  Carolina. 
(Ludwig) 

BEET  (Garden) 


Scab  caused  by  Actinomyces  scabies  (Thax.)  Glissow  was  reported  from 
Massachusetts,  New  York,  New  Jersey,  Ohio,  Minnesota,  North  Dakota  and  Idaho. 
The  reduction  in  market  value  was  no  more  than  a  trace. 
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Leaf  spot  caused  by  Cercospora  beticola  Sacc .  v/as  reported  from 
Vermont,  riassachusetts,  Connecticut,  New  York,  New  Jersey,  Delaware,  Florida, 
Louisiana,  Texas,  Chio,  Indiana,  Illinois,  Minnesota,  North  Dakota,  and 
Colorado;  and  probably  v/as  present  in  other  states.   In  most  cases  only 
slight  injury  resulted  but  in  Marion  and  Lake  Counties,  Indiana,  Gardner 
found  severe  infections;  in  New  York,  M.  C.  Hammond  reported  that  there  was 
considerable  damage  to  plantings  in  the  Warwick  section  of  Orange  County;  in 
Larimer  and  Weld  Counties,  Colorado,  it  caused  a  death  of  the  leaves  which 
placed  the  crown  higher  when  the  new  leaves  came  on  about  a  month  later 
(Learn);  and  in  Nev/  Jersey  the  leaf  spot  v/as  destructive  both  on  garden 
and  mangel  beets.   There  was  100%  of  infection  of  the  latter  in  a  low  wet 
area  in  Atlantic  County.   The  leaves  turned  yellow  and  dropped.   The  part  of 
the  root  above  ground  was  also  attacked. 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  Mttll .  was  the  cause 
of  2%  loss  in  Texas-   (Taubenhaus) 

A  root  disease  caused  by  Rhizoctonia  sp .  was  observed  in  'Weld  and 
Larimer  Counties,  Colorado.   (Learn) 

In  Louisiana,  v/ilt  caused  by  Sclerotium  rolfsii.  Sacc.  affected  patches 
of  beets  that  went  into  the  warm  spring  weather,  the  loss  being  as  high  as 
50%.   (Edgerton) 


CARROT 


Soft  rot  caused  by  Bacillus  oarotovorus  Jones  was  present  in 
Massachusetts,  New  York,  New  Jersey,  and  Colorado.   E.  E.  Clayton  of  Long 
Island  suggested  that  it  was  largely  secondary  to  other  troubles,  especially 
leaf  blight.   In  New  Jersey  it  was  pointed  out  that  carrots  are  seldom 
attacked  in  the  growing  stage,  but  only  after  they  are  mature  and  left  in  the 
soil.   Therefore,  harvest  should  be  made  as  early  as  storage  conditions  will 
permit. 

V/atery  soft  rot  caused  by  Sclerotinia  libertiana  Fckl.  resulted  in 
slight  injury  in  New  Jersey  and  Louisiana.   The  rot  was  more  common  on  densely 
crowded  young  plants,  and  in  storage  pits. 

Leaf  blight  caused  by  Macro sporium  carotae  E.  &  L.  was  common  in 
Massachusetts,  New  York,  New  Jersey,  ar-d  Kansas.  On  Long  Island  the  great 
loss  consisted  in  making  it  impossible  to  sell  carrots  in  bunches.  (Clayton) 

Black  rot  caused  by  Alternaria  radicina  I,!eier,  Drechsler&  Eddy  has  been 
described  a's  a  new  storage  rot  of  carrots.   It  was  foxind  in  material  from 
various  points  in  Nev/  York,  Massachusetts,  and  Pennsylvania  and  in  V-'ashington, 
D.  C.  It  is  thought  that  the  disease  is  probably  generally  distributed 
throughout  the  carrot  storage  area  of  the  eastern  part  of  the  country. 
(Meier,  P.  C.,  Charles  Drechsler,  and  E.  D.  Eddy.   Black  rot  of  carrots  caused 
by  Alternaria  radicina  n.  sp .   Phytopath.  12:  I57-16G.   Apr.  1^22) 

Leaf  spot  caused  by  Cercospora  apii  carotae  Pass,  was  serious  in  market 
gardens  in  Indiana.   (Gardner) 

Nematodes  were  found  in  carrots  in  Washington. 

The  Rio  Grande  Valley  disease   (cause  unknown,  and  v;hich  had  previously 
been  reported  in  lettuce),  was  recorded  in  Texas  on  carrot. 
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.  CELERY 

Late  blight  caused  "bj   Septoria  apii    (Br.  &  Cav,)   Chester 

Late  blight  was  much  more  destructive  than  usual   ±n  the  eastern 
celery   sections.      This  was   evidently  due   to  the  heavy  rainfalls.      The  infec- 
tion v/as  so   abundant  that  many  men  who   applied  fungicides  did  not  get 
satisfactory  results  in  control.      Evidently  the  first  applications  were  not 
made  until  the  disease  began  to  shov;. 


Table   Gl 
collaborators. 


Importance  of  late  blight  of  celery  in  1922,    according   to 


State 

Remarks 

Vermont 

25%  crop  affected,  loss  slight. 

Massachusetts 

Iviuch  more  -  very  severe  -  general. 

Connecticut 

Same  amount  as  usual  . 

Nev/  York 

5-10%  loss,  more  than  usual. 

New  Jersey 

;  15%  loss.   Heavy  loss  in  low  vwt   areas. 

Pennsylvania 

:  15-40%  reported  -  worse  than  usual. 

Delaware 

:  Same  as  usual.  Bordea'ax  gave  good  control. 

Ohio 

;  Less  than  usual  -  severe  in  some  fields. 

Illinois 

:  Trace.   Abundant  where  Skinner  irrigation  system  is  used. 

Michigan 

:  Extremely  severe  in  all  regions. 

Minnesota 

:  Same  as  usual,-  not  of  much  importance. 

Colorado 

;  Unimportant. 

Nev/  Jersey;      A  good  many  grov/ers  used  anhydrous  copper  dust  treatment 
this  year,   most  of  v/hom  considered  it  vforthless.    (R.    P.  Poole) 

New  York;      Careful   spraying  or  dusting  gave  almost  complete  control. 
(Charles  Chupp) 

Septoria  blight  of  celery  has  occurred  only  occasionally 
in  the  past  five  years  that  I  have  been  associated  with  the 
celery   situation  in  Vfestern  New  York.     Many  fields  this  year  are 
suffering  severely  with  this  blight.      Septoria  blight  is   general 
and  destructive  in  many   fields.      (H.   V/.    Dye) 

On  September  27  I  examined  the  plantings  of  celery  on  the 
College  farm  v/hich   included  fifty-four  named  varieties  and  about 
one  hundred   strains,    considering  a  strain  as  a   separate   seed 
source.      The  late  blight  fungus  was  noted  by  the  professor  in 
charge  of   the  variety  test  the  v/eek  of  September  4.     At  the  time 
I  visited  the   plots  all   the  varieties  and   strains  were  badly 
infected.      I  could  see  no  certain  indication  of  resistance  in 
any  variety  or   strain,    although  Easy  Blanching  and  one  or   two 
of  the   Rose  varieties    (Farqxihar's  Giant  Red,    also  Meisch's  Ov/n 
Grown  Green  celery)  appeared  to  be   slightly  less  affected.     No 
detailed  counts  were  made  on  any  of  these.      (H-    E.    Thomas) 

(See  also  PI.   Dis.   Bui.    G:    I48-I52 .      I922) 
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Cable  G2.   Dates  of  earliest  appearance  of  late  blight  of  celery  in 


Bate 


July 
July  7 
July  15 
August  22 


X  iaoe 


Orange  Gountjs   Nev/  York 
Ramsey  County,   I\iinnesota 
Bergen  County,    Nev;  Jersey 
iwilford,    Connecticut 


Date 


Place 


September    : Denver,  Colorado 
September    ;Dover,  Delav/are 

: September  20: Ashland  County,  Ohio 

; September  25 -.Vermont 


Early  blight  caused  by  Gercosppra  apii  Fr. 

Early  blight  was  observed  in  Massachusetts,  Connecticut,  llev;  York, 
New  Jersey,  Pennsylvania,  Delav/are,  South  Carolina,  Florida,  Ohio,  and 
Indiana.   It  was  not  reported  from  Vermont  or  Michigan.   The  disease  was 
distributed  very  unevenly  in  the  different  celery  districts.  In  New  York  the 
late  blight  was  the  prevailing  f\ingous  disease,  yet  occasional  isolated  fields 
were  injured  severely  by  ti:ie  Cercospora.   In  New  Jersey  early  blight  v/as 
found  principally  in  the  upland  celery;  in  North  Carolina  it  was  important 
only  locally;  in  Massachusetts  and  Delaware  it  was  general  but  not  destructive; 
and  in  Connecticut,  Pennsylvania,  Florida,  Ohio  and  Indiana  it  was  unusually 
destructive.   The  first  infections  were  found  July  I5  in  Bergen  County,  New- 
Jersey,  and  at  Calhoun,  South  Carolina.   Other  dates  were  August  1,  Sanford, 
Florida;  August  2G,  Stratford,  Connecticut;  September  4,  Wilmington, 
Delaware;  and  September  I5 ,  Medina  County,  Ohio. 

According  to  Jagger  (Florida)  losses  from  blight  can  largely  be 
attributed  to  the  carelessness  in  spraying.   A.  C.  Poster  (Florida)  writes, 
"Controlled  very  effectively  by  constant  spra2/ing  with  liquid  Bordeaux, 
4-4~50>  ^"t  the  rate  of  100  gallons  to  an  acre  every  7  to  10  days." 
R.  F.  Poole  (Nev/  Jersey)  verified  this  statement.   "Splendid  control  has 
been  produced  with  Bordeaux  niixture."   (See  also  PI.  Dis.  Bui.  G:  148^  152-153- 
1922) 


Yellows  caused  by  Fusarium  sp. 

Yellov.'s  seems  to  be  increasing  in  its  prevalence  and  geographic  range, 
having  been  reported  from  Nev;  York,  Pennsylvania,  Indiana,  Ohio,  and  Michigan. 
In  Niagara  County,  Nev;  York,  one  man  lost  100,000  plants  because  of  this 
disease  (Specimens  v/ere  sent  to  Tdchigan  for  identification.)-   In  Ohio  it  is 
gradually  increasing,  although  it  is  not  yet  of  sufficient  importance  to 
occasion  serious  concern  (R.  C.  Thomas).   In  Pennsylvania,  Beach  found  tlie 
disease  in  two  localities  causing  5^^  and  2Ffi^   losses,  respectively,  on  Golden 
Self  Blanching  celery.   Coons  and  Nelson  are  still  testing  strains  resistant 
to  yellows.  (Phytopath.  I3:  50.   I923):   "Seed  production  of  Golden  Self- 
Blanching  Celery  resistant  to  yellows  (Fusarium  sp.)  was  continued  on  a  small 
scale  in  I92I  and  about  a  pound  of  resistant  seed  is  now  available  for 
increase.   Testing  concerned  itself  with  comparing  progenies  of  individual 
plants  for  disease  resistance.   The  second  generation  plants  from  most 
isolations  possess  the  sam^e  tolerance  as  the  parents  and  have  developed  well 
in  infested  soil  in  which  commercial  seed  has  failed  completely."   (See  also 
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PI.    Dis.    Bui.    Suppl.   22:   4O3-4O4.      1922.) 

Bacterial  leaf  spot  caused  by  Bacterium  apii  Jagger 

Bacterial  leaf  spot  was  found  in  New  York,  Michigan  and  RaiDsey  County, 
Minnesota.  This  is  the  first  report  from  Minnesota,   It  was  prevalent  in  its 
usual  amount  in  "both  New  York  (2-5%  loss)  and  Michigan.  Either  spraying  with 
Bordeaux  mixture  or  dusting  with  copper-lime  dust  gave  excellent  control  under 
New  York  conditions. 

Black  heart 

Black  heart  (apparently  physiological)  is  reported  from  Florida  as 
follows: 

"I  am  quite  certain  that  the  so-called  "black  heart 
they  have  in  New  Jersey  and  Pennsylvania  is  distinctly 
different  from  that  found  here.   The  black  heart  found 
in  the  East  is  a  typical  soft  rot  and  decay  evidently 
caused  by  Bacillus  carotovorus  or  closely  related  forms, 
and  the  disease  as  found  in  Florida  is  non-parasitic, 
with  decidedly  different  symptoms."   (A.  C.  Foster) 

"Apparently  a  physiological  browrdng  and  death  of 
the  edges  of  the  leaves  of  the  heart,  brought  about  by 
too  hot  weather.  Decay  organisms  usually  gain  entrance 
through  the  physiological  lesions.   Usually  there  is 
little  or  no  trouble  v/ith  heart  rot  until  the  weather 
changes  from  the  comparatively  cool  weather  of  the  winter 
to  the  warmer  v/eather  of  the  spring  months,  which  usually 
occurs  in  March.   There  is  always  some  loss  from  heart 
rot  in  the  later  celery."   (Ivan  C.  Jagger) 

Other  diseases 

Soft  rot  caused  by  Bacillus  carotovorus  Jones,  resulted  in  heavy  losses 
in  Massachusetts  and  Pennsylvania,  and  slighter  ones  in  New  Jersey  and  Florida. 
R.  ^.  Poole  (New  Jersey)  stated  that  the  Golden  Self -blanching  variety  was  the 
most  susceptible  but  that  the  green  varieties  were  also  attacked.  In  Pennsyl- 
vania C.  R.  Orton  also  noticed  that  the  easy  Blanching  varieties  were  the  more 
susceptible. 

Heart  rot  caused  by  bacteria  was  observed  occasionally  in  Louisiana  and 
did  much  damage  in  Delaware,  according  to  collaborators. 

Watery  soft  rot  caused  by  Sclerotinia  libertiana  Pckl-  v/as  reported  from 
Massachusetts,  New  York,  New  Jersey,  Florida  and  Ohio.   R.  F.  Poole  (New  Jersey) 
says:  "This  disease  is  known  as  foot  rot  in  some  fields,  v/here  it  causes  slight 
damage,  especially  to  plants  undergoing  blanching  with  boards.   It  is  very 
serious  in  some  greenhouses,  causing  the  loss  of  many  seedling  plants  at  a  time 
when  they  are  needed  for  resetting  in  the  field."    References:   Poole,  R.  P. 
The  Sclerotinia  rot  of  celery.  New  Jersey  Agr.  Exp.  Sta.  Bui.  359 :  5-27.  1922. 
Some  recent  investigations  on  the  control  of  Sclerotinia  libertiana  in  the 
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greenhouse  on  the  mucg  farms  of  Bergen  County,  New  Jersey.  Phytopath.  12- 
lG~20-   Jan.  1922. 

Root  rot  caused  by  Phoma  apiicola  Speg.  is  described  from  Michigan 
by  C.  W.  Bennett  in  "A  Phoma  root  rot  of  celery."   (Michigan  Agr.  Exp.'sta. 
Tech.  Bui.  53:  I-40 .   1922.)   The  disease  was  not  seen  in  Michigan  during 
1922  . 

^QQ"^  ^o^  ^-d  stem  browning  caused  by  Rhizoc tenia  sp.  were  noted  in  Few 
York  and  Ohio. 

Damping-off  caused  by  various  organisms,  such  as  Fythium.  Phytophthora 
and  possibly  Sclerotinia  was  reported  from  Florida.  '  ' 

^■"o^aic  was  observed  on  the  College  Farm  in  New  Jersey  on  several 
varieties,  including  both  yellow  and  green  celery.   Hothing  is  known  regarding 
its  origin  and  relation  to  other  hosts.   The  disease  was  transmitted  by  means 
of  aphids  from  diseased  to  healthy  plants.   The  disease  was  observed  last  year 
in  New  Jersey  for  the  first  time  (R.  F.  Poole).   It  was  also  reported  from 
Indiana  and  Minnesota.   The  disease  has  not  yet  attained  any  marked  economic 
importance.   Reference:   Poole,  R.  F.   Celery  mosaic.   Phytopath.  12:  151-154* 
Mar.  1922. 

Plants  covered  with  a  slime  mold,  Physarum  gyro sum,  were  collected  in 
Orange  County,  Nev/  York.   The  determinations  were  m.ade  by  Dr.  Frank  7/ann. 

Ruot  knot  caused  by  Heterodera  raaicicola  (Creef)  Mtill.  v/as  noted  in 
shaded  and  wet  areas  in  greenhouse  beds  and  in  low,  wet  fields  in  New  Jersey. 
Infection  was  more  pronounced  on  Golden  Self-blanching  than  on  the  green 
varieties.  (Poole)    In  Florida  nematodes  were  unusually  prevalent  on  celery. 
(See  root  knot  on  lettuce  -  note  by  Foster) 

Bunched  red  roots  (physiological  ?)  was  once  called  to  the  attention  of 
G.  P.  Clinton  in  Connecticut. 

Frost  injury  is  reported  by  C.  L.  Brown  (Bur.  Mark.  &  Crop.  Est.  Div, 
Letter  7:  31.   Feb.  2,  1922),  from  California  as  follows: 

"Shippers  tell  me  that  northern  celery  (Sacramento 
Section)  is  severely  injured,  and  not  very  many  future 
shipments  v/ill  come  from  there.   Damage  around  here 
(Los  Angeles)  is  estimated  by  some  at  50%,  "but  that  is 
only  guess  work.   All  we  know  for  sure  is  that  there 
has  been  considerable  damage." 

General  reference 

Vvlietzel,  H.  H-   Celery  diseases.   Agr.  Bui.  Bermuda  Dept.  Agr.  2:  ']-%. 
1923. 


CHICORY 


Hoot  knot  caused  by  nematodes  was  reported  from  Barnstable  County, 
Massachusetts.   It  was  the  only  authentic  report  of  nematodes  on  outdoor  crops 
in  this  state.   (Osmun) 


EGG  PLMT 

Leaf  spot  and  fruit  rot  caused  by  phomopsis  vexans  (Sacc.  &  Syd.) 
Harter  was  recorded  as  follows:   New  York  (reported  only  once,  but  common  in 
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Schenectady,  Monroe  and  Erie  Counties);  New  Jersey  (generally  distributed, 
some  well  sprayed  fields  almost  free  from  rot;  one  unsprayed  field  had 
approximately  8o%  diseased  fruit);  Maryland  (5%  loss,  seime  as  usual); 
Florida  (quite  prevalent  and  doing  much  damage);  Ohio  (one  report);  Illinois 
(2%  loss,  less  serious  than  last  year);  V/i  scons  in  (trace  -  crop  of  minor 
importance) ;  and  Iowa  (trace) . 

According  to  Edgerton.and  Moreland  (Louisiana  Agr,  Exp.  Sta.  Bui.  I78 . 
44  P-»  1921),  "The  egg  plant  blight  (Phom,opsis  vexans)  reduces  the  yield  in 

Louisiana  50~75^ Spraying  is  successful  only  when  the  plants  are  kept 

covered  v/ith  the  fungicide,  which  requires  10  to  12  sprayings  in  Louisiana. 
Control  measures  advocated  include  clean  seed,  rotation,  strong  plants  for 
transplanting  to  the  field,  and  the  use  of  the  most  resistant  varieties." 

Wilt  caused  by  Verticillium  albo-atrumReink .  cSc  Berth,  was  present  in 
Nevj  York  (especially  Schenectady  County),  Indiana  (serious  in  market  gardens), 
Pennsylvania,  and  New  Jersey  (more  than  usual,  in  all  sections  but  more 
prevalent  in  southern  part  of  state) . 

Leaf  spot  caused  by  Macro sporium  solani  E.  &  !,:.  was  reported  by 
Clinton  from  Connecticut. 

Phytophthora  terrestria  Sherb.  caused  rot  of  immature  fruit  and 
premature  dropping  of  fruit  in  tlie  experimental  gardens  in  Indiana.   Kendrick 
(See  Proc.  Ind.  Acad.  Sci.  1^22)  shows  that  the  organism  is  the  same  as  that 
causing  buckeye  rot  of  tomato. 

Mosaic  --  Connecticut.   (G,  P.  Clinton) 

An  undetermined  disease  caused  almost  a  complete  failure  of  egg  plants 
in  Kentucky.   Spraying  with  Bordeaux  mixture  helped.   (J.  S.  Gardner) 

Damping-off  caused  by  Rhizoctonia  sp.  was  observed  in  Florida.  No 
great  loss  v;as  sustained. 

General  references 

Ishikawa,  Takitaro  5:  Isamu  Shiozaki.   Sekkwai  iwo  gozai  do  jo  shodoku  to 
nasu  (Soil  disinfection  with  lime  sulphur  and  its  effect  on  the 
egg-plant).   Byochuggai  Zasshi  (Jour.  Plant  Prot.)  9*  29-34* 
January  I922. 

Ytelles,  C.  G.  and  E.  F.  Roldan.   Solanaceous  wilt  in  the  Philippine 
Islands,  philipp.  Agr.  10:  393-398.  Mar.  1922. 

Cercospora  leaf  spot  of  eggplant.   Phytopath.  12:  Gl-G^. 

Feb.  1922. 


iirmivE 


ITatery  soft  rot  caused  by  Sclerotinia  libertiana  Pckl.  resulted  in 
heavy  losses  (15-2O/0)  in  trucking  districts  around  Few  Orleans,  Louisiana. 
The  decay  began  on  the  lov/er  leaves,  and  finally  involved  the  whole  plant. 

Heart  rot  (cause  undetermined)  caused  a  rot  of  tender  soft  leaves  of 
endive  in  New  Jersey.   The  loss  v/as  slight- 
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Vfatery   soft  rot  caused  by   Sclero tinia   libertiaria   PckT .    i  njureJ  35   ^^ 
50%  of  the  crop  in   Loui  pi -vr^  ,    nnd   caused  a  loss  of  2   to  ^%. 
Mosaic  caused   slight  loss  in  Louisiana. 


GINSENG 


Corroded  roots  from  v/hich  Ramularia  was  isolated  repeatedly  were 
reported  from  V/ashington  by  Dana. 


LETTUCE 


Drop  caused  by  Sclero tinia  libertiana  Fckl. 

Drop  is  a  very  serious  disease  of  lettuce  particularly  under  glass. 
It  may  also  cause  much  loss  on  m.uck  farms,  although  in  the  latter  case  the 
Rhizoctonia  bottom  rot  is  often  mistaken  for  it.   It  is  probably  present  in  all 
the  commercial  lettuce  areas.   In  I922  it  was  m.ore  or  less  serious  in 
Massachusetts  (most  serious  disease  of  lettuce),  New  York  (1-2%  loss,  confined 
mostly  to  greenhouses),  New  Jersey  (0.75%  loss  on  muck  farms),  De lav/are 
(important  locally),  Pennsylvania  (^-^0%   in  sash  and  field  in  Philadelphia 
district),  South  Carolina  (trace),  Florida  (important  in  storage),  Louisiana 
(5%  loss),  Ohio  (a  greenhouse  trouble),  Indiana  (serious  in  greenhouses), 
Minnesota  (2.7%  loss),  Kansas  (Considerable  in  greenhouses),  and  Washington. 
Higher  temperatures  evidently  tend  to- reduce  the  amoung  of  drop-  Dr.  I.  C 
Jagger  made  the  following  comments  in  a  letter  (Jan.  10,  1^22) : 

"The  early  fall  lettuce,  which  is  harvested  before 
December  1,  is  invariably  little  injured  by  Sclerotinia, 
but  after  December  1,  Sclerotinia  becomes  increasingly 
destructive,  and  is  always  a  serious  trouble  on  lettuce 
harvested  during  the  last  half  of  December  and  during 
■  January  and  February." 


References 


Beach,  W.  S.   The  lettuce  drop  due  to  Sclerotinia  minor.  Fennsyivanxa 

Agr.  Exp.  Sta.  Bui.  iG'^.   1921. 
Botany  and  Plant  Pathology.  Pennsylvania  Agr.  Fjcp.  Sta.  Bui.  17O: 

15-20   1922.  Continued  observation  of  S.  libertiana  show  that 

the  fungus  will  die  in  the  soil  in  two  years  if  no  susceptible 

crop  is  grown. 
Sour sac,  Louis.   La  pourriture  du  collet  de  la  laitue  et  de  la 

chicore'e.   Rev.  Bot.  Appl.  2:  562-557.   Oct.  1922. 
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Bottom  rot  caused  by  Rhizoctonia  solani  Kilhn 

Bottom  rot  was  reported  from  Massachusetts,  New  York,  Pennsylvania,  and 
Kansas.  In  New  York  this  is  by  far  the  most  serious  field  disease,  the  average 
loss  being  estimated  at  10  to  1^%.      Occasionally  the  entire  crop  of  a  field 
is  wiped  out.  In  Massachusetts  the  disease  seemed  to  be  most  important  undez- 
glass.   In  Pennsylvania  there  was  a  4^%  loss  of  Big  Boston  in  the  Philadelphia 
section.   In  the  greenhouses  of  Ohio  a  root  infection  occurred,  resulting  in 
resetted  plants.   In  Nev/  York  breeding  for  disease-escaping  strains  ±3    still 
continued. 


Tipburn  (non-parasitic) 

Tipbiirn  was  the  second  most  serious  disease  of  field  lettuce  in  New 
York  State.   The  loss  v/as  estimated  by  A.  G.  Newhall  as  being  5  to  10%.   It  v/as 
worse  on  Big  Boston  than  on  Romaine.  There  was  about  3%  loss  on  the  Los  Angeles 
Market  variety.   It  was  also  reported  from  Colorado,  South  Carolina,  Texas  and 
Idaho,  but  was  not  deemed  of  economic  importance  in  these  states,  except  in 
Texas  where  Taubenhaus  is  making  a  study  of  the  disease. 

Bacterial  diseases  of  lettuce 

Bacterial  rosette  caused  by  Aplanobacter  rhizoctonia  Thomas  was  found 
in  Ohio  chiefly  in  greenhouses  although  discovered  on  head  lettuce  grown  in  the 
field  and  causing  5  to  10%  loss.   Lettuce  rot  caused  by  Bacterium  viridilividum 
Brown  (?)  and  dwarfing  caused  by  Bacterium  vitians  Brown  (?)  v/ere  both  observed 
in  "New  York.  Bacterium  marginal e  Brovm  was  reported  from  Kansas.  A  bacterial 
leaf  spot  (cause  undetermined)  was  observed  on  lettuce  in  Florida.  In  Oregon 
an  internal  leaf  rot  (bacterial  (?))  caused  2%   loss  at  Multnomah.  It  was 
general  in  Klamath  and  present  in  the  Malheur  irrigated  districts.   In 
Mississippi  a  bacterial  (?)  spot  possibly  following  excessive  use  of  nitro- 
genous fertilizer  and  in  Arizona,  follovdng  frost  injury  were  mentioned.   In 
the  latter  state  one  field  of  110  acres,  in  addition  to  several  smaller  ones, 
was  practically  a  total  loss. 

Reference 

Thomas,  R.  C.   A  bacterial  rosette  disease  of  lettuce.  Ohio  . 
Agr.  Exp.  Sta.  Bui.  359-.  I97-2I4.   1^22. 

Gray  m.old  rot  caused  by  Botrytis  cinerea  Pers. 

Gray  mold  rot  was  unusually  prevalent  in  St.  Louis  County,  Minnesota, 
causing  10%  reduction  in  yield.   In  New  Jersey  during  the  rainy  weather  it  also 
caused  a  great  depreciation  in  marketable  value  of  the  crop  by  rotting  the  top 
and  bottom  leaves  of  field  grown  lettuce.   In  Massachusetts,  Nev/  York,  Ohio, 
Iowa  and  Kansas,  it  did  considerable  damage  vinder  greenhouse  conditions. 
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Downy  mildew  caused  by  Bremia  lactucae  Kegel. 

Downy  mildew  is  usually  of  economic  importance  only  in  poorly  ventilated 
greenhouses  and  hot  beds,  although  occasionally  it  may  "become  serious  under 
field  conditions.   In  1922  it  was  reported  from  Massachusetts,  Nev/  York,  New 
Jersey,  South  Carolina,  Ohio,  Indiana,  llinnesota,  lov/a,  Colorado  and  California. 
In  nearly  all  cases  it  was  a  minor  disease.   In  New  York,  New  Jersey  and 
Minnesota  where  it  occurred  in  the  field  the  date  of  earliest  appearance  was 
late  June  and  July,  when  the  temperature  was  telov?  normal.   In  Nev/  York  the 
second  crop  which  is  harvested  in  the  fall  ordinarily  is  attacked.   This  year 
it  was  the  first  crop  that  was  affected*  Incidentally  July  temperature  was 
subnormal  (-C^^F.)  and  September  temperature  above  normal  (+1.9"^F.).   In 
addition,  the  percentage  of  fair  weather  in  July  v;as  between  40  and  ^0%,    while 
in  September  it  was  between  50  and  iO%   (See  i^onthly  V/eather  Review  50,  Nos.  7 
and  8.   1922).   Of  course,  this  information  alone  is  too  meagre  from  which  to 
draw  conclusions,  but  it  coincides  with  the  data  obtained  by  A.  T-  Erwin 
(Controlling  downy  mildew  of  lettuce.   Iowa  Agr.  Exp.  Sta.  Bui.  I9G:  I92I)  who 
found  that  downy  mildew  was  most  severe  when  the  percentage  of  sunshine  was 
belov7  55,  and  the  temperature  below  55°P. 

Follov.'ing  are  reports  from  collaborators  concerning  downy  mildew: 

Massachusetts:   Not  ordinarily  serious;   Usually  associated  with  faulty 
ventilation.   (Osmun) 

New  York:   Slightly  more  on  first  crop.  Usually  there  is  more  on  the 
i^ond  crop.   A  few  growers  tried  the  variety  Los  Angeles  Market, 
but  it  mildewed  badly.   (Newhall) 

South  Carolina:   Crop  could  not  have  been  shipped  but  large  part  of 
loss  was  obviated  by  selling  locally.  (Ludwig) 

California:   Very  general  in  all  fields  in  state.   Loss  on  80OO  acres 
about  4%.   (Milbrath) 

Other  diseases 

Rio  Grande  disease  (cause  unkiiown)  caused  .5%  loss  in  Texas  according 
to  Taubenhaus,  who  says: 

"This  disease  attacks  the  lettuce  in  which  it  frequently 
causes  serious  damage.   The  disease  was  found  on  two  new 
hosts,  the  carrot  and  a  weed  known  as  Borage,  a  plant  which 
the  Mexicans  use  for  food  for  b-urros." 

Leaf  spot  caused  by  Alternaria  sp.  is  reported  by  A.  C.  Foster  from 
Florida  as  follows: 

"In  several  instances  I  have  found  typical  Alternaria 
leaf  spots  on  lettuce,  the  characteristic  concentric  rings 
and  spores  being  present.  I  do  not  know  whether  this  has 
been  reported  on  lettuce  before." 
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Root  knot  caused  by  Heterodera  radicicola  (Greef)  Miill.  v;as  found 
mainly  in  hot  houses  in  Ohio.  It  v;as  controlled  by  steam  sterilization. 
Pester  of  Sanford,  Florida,  gave  the  following  information: 

"The  infestation  of  nematodes  rather  generally 
throughout  the  section  on  all  of  the  different  crops 
has  probably  caused  as  much  concern  as  any  one  disease. 
Both  lettuce  and  celery  seedlings  were  heavily  affected 
in  the  seed  beds,  to  such  an  extent  that  in  some  cases 
the  grower  sustained  a  total  loss  of  his  plants.  The 
disease  is  nov/  very  common  in  the  field,  especially  on 
celery,  and  will  no  doubt  cause  heavy  losses.   As  a  rule 
the  growers  in  this  section  do  not  take  any  precautionary 
measures  to  prevent  losses  from  nematodes  either  in  the 
seed  beds  or  in  the  field,  but  there  are  a  few  instances 
where  a  more  progressive  grower  has  tried  the  formaldehyde 
treatm.ent  of  his  seed  bed  or  the  cyanamide  treatm.ent  of 
sections  of  his  field.   Results  obtained  so  far  have  not 
been  encouraging." 

Anthracnose  caused  by  Marssonia  panattoniana  (Berlese)  Magnus  was 
rarely  found  in  New  York,  Florida  and  Washington. 

Mosaic,  according  to  A.  G.  Nev/hall,  is  the  third  m.ost  serious  disease 
of  lettuce  in  New  York.   The  virus  is  carried  by  potato  aphids  and  in  the  seed. 
One   to  three  percent  of  the  young  seedlings  are  affected.  The  loss  in  1922 
was  2-3%.   In  the  average  year  the  loss  has  been  'j-Gfo.      It  was  also  reported 
from  Florida  (fairly  important),  Minnesota^ (first  report),  and  Connecticut 
(two  reports  on  Cos  lettuce). 

Dwarfing  caused  by  Pythium  sp.  is  present,  both  in  the  field  and  under 
glass  in  New  York  State.   The  loss  is  merely  a  trace. 

DatTrping-off  in  Florida  is  reported  by  Foster  as  follov/s: 

"Many  of  the  grov/ers  have  experienced  rather  heavy  losses 
of  seedlings  because  of  damping  off,  that  is  probably  caused 
by  several  different  organisms,  possibly  Pythium, 
Phytophthora,  and  in  a  few  instances  possibly  Eclerotinia." 

Southern  blight  caused  by  Sclerotium  rolfsii  Sacc.  was  of  little  impor- 
tance in  Florida,  according  to  Foster. 

Leaf  spot  caused  by  Septoria  consimilis  E.  &   M.  or  Septoria  lactucae 
Pass-  was  reported  from  New  York  (Present  first  time  in  several  years.   In  few 
fields  severe;  affects  only  outer  leaves.  One  man  had  entire  loss  of  crop. 
Loss  for  state,  t-2%) ,    New  Jersey  (Slight.   This  disease  was  quite  severe  in 
one  field  of  lettuce.   The  loss  amoxinted  to  about  50%.   The  plants  rotted  or 
were  worthless  after  becoming  diseased.),  Indiana  (Serious  locally),  Illinois 
(trace),  Minnesota  (First  report  in  the  State),  and  Missouri  (Cne  report). 

vVnite  heart,  or  rabbit  ear  was  rare  in  Nev/  York  State  this  season.  A.  G. 
Newhall  is  of  the  opinion  that  the  disease  is  either  produced  by  aphids,  or  the 
causal  agent  is  disseminated  by  them. 

Foot  rot  (formerly  called  heart  rot;  cause  unknown)  was  serious  in  the 
Imperial  Valley,  California.   The  loss  was  5%  in  80OO  acres.   (Milbrath) 

A  stuntin.^  in  young  stages  of  the  early  crop  v;as  noticed  in  Kentucky. 
No  cause  was  assigned. 

Frost  in^jury  was  very  important  in  the  Los  Angeles  section  of  California,; 
according  to  C.  L.  Brown,  Bur.  Mark.  &  Crop  Est.  Fruit  &  Veg.  Div.  Letter  3- 
.J^^_Feb,^jX^_J^22.,_who_say^j ^__  J 
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(Fe"b.  G)   "The  frosts  have  cleaned  up  the  lettuce 
in  the  Los  Angeles  section  to  the  extent  that  there  is 
scarcely  enough  lettuce  for  the  local  market,  and  this 
is  of  very  poor  Quality.   Imperial  Valley  lettuce  v/as 
undoubtedly  injured  to  quite  an  extent." 

Stunti ng  resulting  from  an  excess  of  soluble  salts  in  the  surface  soil 
(reason  given  by  S.  D.  Conners,  who  has  made  a  study  of  this  type  of  trouble) 
occurred  in  patches  in  many  greenhouses.   The  trouble  was  controlled  by  leach- 
ing and  better  under-drainage.   (M.  W.  Gardner) 


MNGEL 


Damping  off  caused  by  Sclerotinia  liber tiana  Fckl,  developed  rather 
abnormally  in  one  field  on  Long  Island. 

Rhizoctonia  sp.  was  observed  in  Washington  by  Dana.   He  also  reported 
^  leaf  blight,  the  cause  of  which  was  not  determined. 


OKRA 


Wilt  caused  by  Fusarium  vasinfcctum  Atk.  v/as  observed  in  Louisiana  and 
Texas.   The  injury  was  slight  in  each  case. 

Wilt  caused  by  Vertici Ilium  albo-atrum  Reink.  &  Berth,  was  found  in 
Burlington  County,  New  Jersey, 

Texas  root  rot  caused  by  Qzonium  omnivor\.un  Shear  reduced  the  yield  in 
Texas  10%,  according  to  Taubenhaus. 

Root  knot  caused  by  Heterodera  radioicola  (Greef)  Mtlll.  was  serious  in 
some  limited  sections  of  Louisiana,  according  to  Edgerton,  and  caused  1%  loss 
in  Texas.   (Taubenhaus) 


PARSLF/ 


Bacterial  wilt  caused  by  Bacillus  nelliae  V/elles  is  reported  from  the 
Philippines.   Reference;   V/elles,  C.  G.   Identification  of  bacteria  pathogenic 
to  plants  previously  reported  from  the  Philippine  Islands.   Philipp.  Jour.  Sci. 
20:  279-285.   f^ar.  1^22 . 

Leaf  spot  attributed  to  Cercospora  a;pii  Pr,  or  Cercosporella  pastinaceae 
Karst.  was  reported  from  New  York  (serious) ,  Connecticut  (bad  in  one  place) , 
West  Virginia  (abundant  in  one  garden),  Indiana  (serious  locally),  and  Minnesota 
(a  trace).   There  seems  to  be  a  want  of  agreement  arriong  the  collaborators  as  to 
the  exact  fungus  causing  the  injury.   This  point  should  be  cleared  during  the 
coming  summer. 
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Blight  caused  by  Myco sphaerella  pinodes  Berk.  S-.   Bloz. 

Ascochyta  "blight  was  found  in  New  York,  Delaware,  South  Carolina, 
YTisconsin  and  California.  Milbrath  reported  that  the  disease  v/as  very  severe 
in  Carlsbad,  Pisrr.o,  Kayward  and  Ignacio  regions,  California.   There  was  1^% 
loss  on  4^000  acres.   Reports  in  the  Plant  Disease  Sixrvey  files  indicate  that 
the  disease  has  been  found  previously  in  2G  states.  Ko  doubt  it  occurs 
elGev;here,  and  collaborators  from  the  states  v^hich  are  not  marked  on  the 
accompanying  map  should  report  if  it  has  been  collected,  so  that  the  distribu- 
tion could  be  given  more  accurately. 

Powdery  mildev;  caused  by  Erysiphe  polygon!  DC. 

Powdery  mildew  coming  late  on  an  early  harvested  crop  is  usually  not 
an  important  disease,  but  there  are  certain  exceptions  as  are  indicated  by 
the  following  comments: 

Florida:  Mildew  was  reported  from  one  section  of  the  state  and  was 
said  to  be  the  cause  of  many  failures  in  pea  grov.'ing-  (Burger) 

Mississippi;   Reported  from  several  localities  throughout  the  state 
causing  rapid  defoliation  of  vines  and  reduced  yield.  Common 
in  many  gardens  in  tliis  vicinity  and  in  Starkville.  (Neal) 


A=States  from  v/htch  'A^scoohyta  blight^ a  ^^  ^ 
has  been  reported.  \^^^ 

E=Sta'tes  from,  which  powder- 
has  been  reported- 


^  1  ^j,  \  ^   K  Vt.  =  AE 
Conn.=  E 


vDel.  =  A 
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Pig.  13.   Distribution  of  Ascochyta  blight  and  powdery  mildew  of  peas. 
Data  obtained  from  all  Plant  Disease  Survey  reports,  including  those  of  1922. 
(Collaborators  should  check  this  list  of  states  and  make  any  additional 
reports  they  may  have.) 
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Illinois;   Destructive  especially  on  late  maturing  varieties. 

(Gardner) 

Oregon;   'I\".'0  or  three  reports  from  Clatsop  County  where  the  whole  sec- 
tion arour^  Brownsmead  is  reported  by  the  county  agent  to  he 
affected  especially  in  places  protected  from  the  v;ind.   (Barss) 

California:   Reported  on  canning  crop  but  not  starting  early  enough 

to  be  destructive  on  winter  crop  in  central  California  this  year. 
(Home) 

In  addition,  the  disease  was  reported  from  Ohio,  Wisconsin,  and 
Colorado.   In  the  past  it  has  been  reported  from  34  states,  but  like  Ascochyta 
blight,  is  probably  present  v/herever  peas  are  grown. 


Root  rot  caused  by  Fusariinn  sp. 

Fusarium  root  rot  was  mentioned  on5.y  in  Massachusetts  (more  serious 
than  usual);  New  York  (2-3%  loss);  Delaware  (important  locally);  Ohio 
(serious);  and  Indiana  (50%  loss  on  one  farm).  But  judging  from  previous 
records  it  is  much  more  widespread.   Different  species  of  Fusarium  have  been 
named  in  connection  with  the  root  rot,  but  no  detailed  studies  have  been  made. 
It  would  be  very  desirable  to  have  more  accurate  Icnowledge  regarding  the 
different  species  which  may  cause  pea  root  rot,  and  the  distribution  of  each 
of  these  species. 

Varietal  susceptibility 

According  to  Temple,  very  promising  results  have  been  obtained  in  their 
work  on  root  rot  resistance  in  Maryland.  The  following  quotation  is  taken  from 
a  letter  from  Prof.  Temple,  June  12,  1922: 

"Cur  pea  work  v/ith  respect  to  resistance  to  the 
root  rot  has  given  better  results  this  year  than 
heretofore.   The  commercial  stock  produced  a  full 
crop  on  the  worst  infected  soil  that  we  could  find. 
These  results  were  very  conspicuous  this  year,  and 
very  promi sing . " 

Other  fungi  v/hich  were  associated  with  pea  root  rot  were  Thielavia 
basicola  (B.  &  Br.)  Zopf.  (Connecticut),  Pythium  debaryanum  Hesse  (?), 
Connecticut,  Delaware,  V/isconsin,  Montana),  Rhizoctonia  sp.  (Delaware, 
Wisconsin),  and  undetermined  root  rots  were  reported  from  New  Jersey,  Maryland, 
Wisconsin,  and  Minnesota. 

Delaware:   Rhizoctonia  sp.,  FythiyS!  SP*»  Fusarium  sp.  Yield  reduced 
20%.   Drouth  and  aphis  attack  appeared  to  retard  grovrth  and  favor 
severe  prevalence  of  the  root  rot.   (Adams) 

New  Jersey;   Root  rot,  undetermined.  Yield  reduced  20%  for  the  state. 
Severe  in  southern  counties.   Several  reports  from  Sussex  County 
northern  portion.   (C-  M.  Haenseler) 
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Wisconsin:  Pythium,  Rhizootonia.  State  j'ield  reduced  5%.   Especially- 
severe  v/here  peas  grown  without  rotation.  Prof.  Delwiche  reports 
pedigree  "Horal"  strains  highly  resistant  compared  witii  Kosford. 
(Vaughan) 


Conn.=PR: 

-^    N.J.  =PR;- 


F=  States  from  which  PHis^ajciw^i  sp.  wasv— 


reported. 


other  organisms   tlian  ?usarium  vrere  reported. 


Restates  from 


vjhich   root  rots\atpributed  to 


Pig,    14-      Distribution  of  pea  root  rots.      Data  obtained  from  all  plant 
disease   survey  i^.eports  including   those  of  1922.      (Collaborators  should  check 
this  list  of  states  and  make  any  additional  reports   they  iray  have.) 

(Root  rot,    several  fungi)      Causing   considerable   damage  on 
old  pea  land.      Some  canneries  estimating  loss  at  /[0%.      Long 
rotation  is  vitally  important  to  keep  away  from  root   rot. 
( Vaughan) 

Montana ;      Root   rot  common  in  fields  planted  to  peas  for  first  time   as 
well  as  in  soils  cropped  to  peas  for    second  and  tliird  ypar. 
Kurater  of  affected  plants  in  old   fields  greater  than  in  nev/ 
fields.      (Jennison) 


Other  diseases 


Bacterial  blight  caused  by  Pgeudomonas  pi  si  Saokett  (?)  was  observed 
in  South  Carolina,  Wisconsin  and  I^ontana.   It  v/as  not  of  great  importance, 
however.   In  Wisconsin  a  few  fields  were  badly  blighted.   There  v/as  consider- 
able on  green  and  Scotch  field  ptas,  ard  on  Admiral  and  I'ultiplier  canning 
varie-ty.   There  was  a  slight  amount  on  Golden  vine.   (Vaughan) 

Leaf  spot  caused  by  Septoria  pisi  V/est.  was  found  in  Minnesota  and 
Wisconsin.   It  has  previously  been  reported  from  the  follovang  additional 
states:   Maine,  New  York,  Pennsylvania,  Delaware,  Maryland,  Ohio,  Texas, 
Indiana,  Michigan,  Colorado,  Montana,  and  California.  Only  Texas  and 
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California  among  these  may  be  called  warm  climate  states.   It  would,  there- 
fore, be  of  interest  to  know  whether  the  disease  occurs  in  other  Southern 
States  or  if  the  Sep  tor ia  thrives  best  at  the  lower  temperatures  of  the 
North. 

.Inthracnose  caused  by  Colletotrichum  pi  si  Pat .  Fred  Reuel  Jones  and 
R.  E.  Vaughan,  in  their  recent  article  on  "Anthracnose  of  the  garden  pea" 
(Phytopath.  11:  5OO-503 .   Dec.  1921)  give  the  follovdng  information: 

"Anthracnose  of  the  garden  pea  caused  by  Colleto- 
trichum pi si  Pat.  has  been  found  causing  great  damage 
to  peas  grov/n  for  canning  purposes  in  two  localities  in 
Wisconsin  in  I912  and  192O .  At  present  the  disease 
appears  to  be  of  limited  distribution  in  America.  The 
fungus  infected  readily  all  species  of  the  genus  Pi sum 
that  v;ere  tried,  but  no  host  outside  of  this  genus  was 
found . " 

Rust  caused  by  Uromyces  pi si  (Pers.)  Winter.  Miss  Louise  Dosdall,  of 
University  Farm,  Minnesota,  writes  regarding  this  disease: 

"V/e  have  found  a  light  infection  of  rust  on  peas, 
Alaska  ITonder.   This  is  the  first  time  we  have  found  a 
rust  on  this  crop  in  this  state.  As  yet  v/e  have  not 
identified  the  organism,  but  it  is  probably  Uromyces 
f abae . " 

An  Uromyces  had  previously  been  reported  from  Nebraska  and  North 
Dakota. 

Reference 

Buchheim,  Alexander.   Zur  biologic  von  Uromyces  pi  si  (Pers.)  l^inter 
Centralbl.  Bakt.  abt.  2,  55:  507-508.  Feb.  I922. 

Traces  of  dovmy  mildew  caused  by  Peronospora  viciae  Berk,  was  found  in 
Wisconsin  and  in  Sacramento  Covmty,  California. 

Damping -off  caused  by  Fusarium  sp.  was  reported  from  Florida.   Cultures 
were  made  of  the  fungus  by  0.  P-  Burger. 

Rough  pod  spot  (non-parasitic)  was  mentioned  as  present  by  Dana  of 
Washington. 

Frost  injury  -  Early  plantings  of  peas  v/ere  badly  injured  by  frost  in 
the  Imperial  Valley  1  California,  according  to  C.  L.  Brown. 

An  undetermined  disease  was  reported  by  D.  B.  Milbrath  from  the  Carlsbad 
region,  California,  where  it  caused  8o%  loss  on  9OO  acres. 


PEAl^JUT 


Leaf  spot  caused  by  Cercospora  persona ta  (B.  &  C.)  E.  was  generally 
present  in  Virginia,  South  Carolina  and  Florida.  A  slight  amount  of  the 
disease  was  also  seen  in  Arkansas. 

Bacterial  wilt  caused  by  Bacterium  solanacearum  EPS  was  observed  in 
Florida  in  a  ten-acre  field,  the  crop  of  which  it  nearly  destroyed. 
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Southern  blight  caused  by  Sclerotiuru  rolfsii  Sacc.  was  reported  from 
South  Carolina  where  it  manifested  itself  in  stem,  root  and  nut  rot. 

Texas  root  rot  caused  by  02oni\;im  omnivoxnjm  Shear  resulted  in  0%   loss 
in  Texas.   (Taubenhaus) 

Chlorosis  which  Taubenhaus  attributed  to  an  excess  of  liae  in  the  soil, 
was  rer)orted  froni  Texas. 


PEPPER 


Leaf  spot  caused  by  Cercospora  sp.  was  rather  comiron  in  Louisiana.  It 
apparently  v/as  more  severe  on  the  Piementos.   (Edgerton) 

MosaJG  v/as  said  to  be  of  minor  importance  in  Connecticut,  Louisiana, 
Indiana  aiid  Minnesota. 

Fruit  rot  caused  by  Alternaria  sp.  was  reported  by  Anderson  and  Tehon 
of  Illinois. 

Bacterial  spot  caused  by  Bacteriurn  vesicatorium  Loidge  V7as  serious  in 
a  few  market  gardens  in  Indiana.  M.  W.  Gardner  v/rites,  "Kendrick  and  I  have 
compared  the  pepper  organism  isolated  by  I.  C.  Jagger  in  Florida,  with  our 
Bacterium  exitiosxm  and  a  culture  of  Bacterium  yesioatorium  obtained  from 
I'iss  Doidge,  and  find  them  practically  identical,  so  the  correct  name  is 
Bacteri'ami  vesicatorium  Loidge." 

V/ilt  caused  by  Bacterium  solanacearur.';  EFS  did  considerable  damage  in 
home  gardens  about  Roanoke,  Virginia,  and  a  trace  v/as  found  in  Texas. 

General  references 

Higgins,   B.   B-      The  bacterial    spot  of  pepper.     Phytopath.    12:    ^Ol"^^^' 

November  1^22. 

Seed  treatment  in  the  control  of  pepper  diseases. 

(Abstract)     Phytopath.    13:    57-58.      Jan.    I923 . 
Leonian,    L.    H-      Stem,  and  fruit  blight  of  peppers  caused  by  Phytonhthora 

capsici   sp.    no v.     phytopath.    12:   4OI-408.      Sept.    1^22. 


RHUBARB 


Leaf  spot  caused  by  Asooohyta  rhei  E.  &.   E.  was  found  in  market  gardens 
about  Indianapolis,  Indiaiia.  (K.   \".   Gardner) 

Leaf  spots  caused  by  Cercospora  sp,  (Illinois)  and  Phyllosticta 
straminella  Bres.  (Illinois  and  I.Iinrs  sota)  were  reported. 

Milbrath  reports  an  undetermined  disease  as  follows: 

"Lesions  on  stem  and  ribs  I-3  ^rim.   All  varieties 
of  rhubarb  affected  in  Southern  California.   5OO 
acres.   Loss  caused  in  transit  through  secondary 
organisms.   Loss  12%." 

Crown  and  stalk  rot  caused  by  Phytophthora  parasitica  var.  rhei 
Godfrey  and  Phytophthora  cactorum  (Leb.  ^  Cohn)  Schri5t.  is  by  far  the  most 
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serious  trouble   of  rhubarb.      The  foriTier   species  was  found  in  Kansas, 
Maryland,    and  Virginia.      P,    cactorum  was  found  by  Beach   in  eight  fields  in 
the  Philadelphia   section  cf  Pennsylvania.      One  of  the   species    (not  determined) 
was  an  important  r*hubarb  parasite  in  Illinois,    especially  in  Union  County 
(Tehon  and  Anderson) . 

References 

Beach,   \'i.    S.      The   crov/n  rot  of  rhubarb  caused  by  Phytophthora  cactorum. 

Pennsylvania  Agr.    Exp.    Sta.   Bui.   174:    I-28.      July  I922. 
Godfrey,    G.    H.      A  Phytophthora  foot  rot  of  rhubarb.     Jour.   Agr.   Res. 

23:    l-2o.      Jan.    6,    1923. 

THiite  rust  caused  by  Albtf^ Hyj Ibpo goni s    (DC.)    Gray  v/as  conir.on  in 
Vermont  and  Ilev;  York. 


Reference 


Ritzema  Bos,  J.  Bestrijding  van  de  zoogenaamde  "v/itte  roest"  der 

Echorzeneeren,  veroorzaakt  door  Cy  3  to  pus  tra/^opogonis  (Persoon) 
Schroet.   (Combating  the  so-called  "v/hite  rust"  of  salsify  caused 
by  Cystopus  tragopogonis.)   Tijdschr.  Plantenz,  26:  2lG-220. 
1920";   (Abstract  in  Hot.  Absts.  10:  Entry  I90O.   Feb.  I922) 


SPINACH 


Dovjny  mildew  caused  by  Peronospora  effusa  (Grev.)  Rab.  was  reported 
from  Te::as  (10%  loss),  Minnesota  (trace),  V/ashington,  and  California.  The 
two  following  reports  from  California  are  interesting: 

"Infection  in  all  regions  where  crop  was  grov/n. 
Disease   severer  than  usual  on  account  of  low   temperature 
and  m.oisture.      Loss   3  percent.      Acreage  5»000.    (My  estimate.)" 
(D.    G.   I.ilbrath) 

"All   spinach  fields  in   the  Imperial  Valley   inspected 
so   far  shov/  infestations  of  dov/ny  mildew,   but  the  damage 
is  negligible  in  every  case  except  where  the   stands  of 
spinach  are  over  thick,    or  v:here  weeds  or  grasses  have  been 
allowed  to   grow  abundantly,    or  where  the  spinach  has  been 
over-irrigated.      In   some  fields  the   loss   of  marketable 
spinach  will  run  from  5-15%."      (w.    S.   Childs) 

Rust  caused  by  Puce inia   subnitens  Dietel.     Dana,   of  V/ashington, 
reports,    "Several  carloads,  loss  to  \7alla  V/alla  growers."     Barss,    in  Oregon, 
gives  the   follov/ing  information   (Phytopath.    12:   446.    Sept.   I922) : 

"On  May  4,    1922,    liberal  samples  of   spinach   leaves  were 
forwarded  to   the  Oregon  Experiment  Station  by  J.  B.  V/iley 
from  the  V/alla  V/alla  Valley.      These  leaves  were  abundantly 
sprinkled  with  the  bright  orange  cluster  cups  of   a  rust. 
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The  vegetable  growers  of  the  Walla  Walla  Vallejy  have 
sustained  heavy  losses  on  the  spinach,  both  in  the  early 
and  late  crop.  No  losses  from  such  a  disease  have  been 
reported  to  the  Oregon  Experiment  Station  in  previous 
years,  and  the  growers  in  the  district  report  no 
commercial  losses  from  this  cause  in  previous  j^-ears. 
Inasmuch  as  there  appears  to  be  no  common  rust  disease 
accompanying  spinach  production  in  most  parts  of  the  world 
it  was  at  once  expected  that  som.e  native  rust  had  attacked 
the  spinach,   puccinia  subnitens  Dietel  was  suspected  and 
a  search  for  the  salt  grass  or  alkali  grass  Distich lis 
spicata  v/hich  is  the  telial  host  of  this  rust  proved  that 
the  alkali  grass  v;as  one  of  the  three  most  comji-on 
grasses  grovdng  in  the  vicinity  of  the  spinach  beds. 

"Specimens  of  this  grass  collected  by  Mr.  \aley  close 
to  the  spinach  beds  were  completely  covered  with  the  telial 
sori  of  puccinia  subnitens.   Cultural  experiments  at 
Corvallis  under  experimental  control  have  demonstrated  the 
ability  of  the  rust  sporidia  from  this  material  to  produce 
aecial  infections  on  the  cultivated  spinach." 

Leaf  spot  caused  by  Cercospora  flagelliformis  E.  &  H.  vms  observed  in 
Indiana  and  Minnesota.   The  Minnesota  report  reads: 

"Cn  a  one-tenth  acre  plot  at  University  Farm  in  which 
plants  were  grown  for  seed,  the  leaves  v;ere  very  heavily 
spotted,  especially  the  lower  ones.  This  is  the  first 
report  we  have  of  this  disease  in  Minnesota.   (Sect. 
Plant  Path . ) 

Anthracnose  caused  by  Colletotrichum  spinaciae  E.  &  H.  -  Texas,  trace. 
(Taubenhaus) 

Blight  caused  by  Fusarium  sp.  is  reported  from  Idaho  by  Hungerford 
(Phytopath.  12:  447.   Sept.  1^22),  who  says: 

"A  rather  serious  disease  has  recently  been  found  in 
several  localities  in  Idaho.   The  disease  appears  when  the 
plants  are  quite  small,  causing  a  stunting  of  the  plants, 
curling  of  the  leaves  and  finally  the  death  of  the  plants. 
A  species  of  Fusarium  has  been  constantly  isolated  from  the 
interior  of  the  crowns  and  roots  of  the  diseased  plants. 
The  characteristic  symptoms  of  the  disease  have  been 
produced  upon  plants  grovm  in  sterilized  soil  to  v/hich  had 
been  added  a  pure  culture  of  the  organism, 

"Dr.  C.  D.  Sherbakoff,  to  whom  a  culture  was  sent  for 
identification,  has  found  that  the  Fusarium  belongs  to  the 
Martiella-Elegans  section  and  is  sufficiently  different  from 
all  previously  described  Fusaria  to  be  considered  a  new 
species. " 

Damping-off  caused  by  Fythivun  debaryanum  Hesse  -  Connecticut  -  one 
report.   (Clinton) 

Mosaic  did  considerable  injury  in  New  Jersey,  Virginia,  and  Indiana. 
In  Virginia  a  resistant  variety  developed  at  the  Truck  Station  will  soon 
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supplant  the  commercial  sorts.  (Promme)   It  ^'-'as  reported  by  H.  D.' Brown  to  be 
very  serious  near  Evansville  and  New  Albany,  Indiana.  (Gardner)   In  New 
Jersey  there  is  a  striking  resemblance  of  the  diseased  plants  to  those 
affected  by  lack  of  nutrition.  Mosaic  appears  in  patches  in  the  field  rather 
than  being  distributed  uniformly. 

Crov'n  rot  (cause  undetermined)  caused  ^%  loss  in  some  fields  in  New 
Jersey.  It  was  a  rot  of  the  central  shoots  and  crown,  and  was  most  common 
during  the  rainy  weather. 

Frost  injured  spinach  around  both  Los  Angeles  and  in  the  Inrperial 
Valley  of  California-  (C.  L.  Brown) 


SWISS  CHARD 


Leaf  spot  caused  by  Cercospora  beticola  Sacc.  was  reported  from 
Louisiana,  Texas,  and  Colorado.   It  did  on]y  slight  damage  in  Louisiana  and 
Colorado.   From  Texas,  Taubenhaus  writes: 

"A  serious  leaf-spot  frequently  ruins  the  leaves 
of  this  plant  making  it  unfit  for  market.   The  cause 
of  this  spot  is  Cercospora  beticola,  the  same  fungus 
which  attacks  the  beets  and  as  proved  by  cross  inocu- 
lation." 

A  bacterial  disease  resembling  that  caused  by  Bacterium  aptatum  Prown 
&  Jaraieson  is  reported  from  Texas  as  follows: 

"Swiss  chard  affected  with  leaf  spot,  Cercospora 
beticola,  was  also  found  to  be  affected  by  a  new  disease 
hitherto  undescribed.   Cultures  of  the  diseased  material 
yielded  a  bacterial  organism  closely  resembling 
Pseudomonas  aptatum,  which  is  parasitic  on  the  teet  and 
the  nasturtium."   (Taubenhaus) 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  Mtill-  was  comjr.only 
present  in  some  soils  in  Louisiana. 

Southern  blight  caused  by  Sclerotium  rolf sii  Sacc.  -  South  Carolina  - 
unimportant.   (Ludwig) 

Curly  top  (cause  undetermined) .   "Stecklings  planted  for  seed  production 
severely  affected.   In  r.orie  regions  whole  crop  loss."  (iwilbrath  -  California) 
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INTRODUOTORY  STaTEi'^NT 


This  summary  of  the  diseases  of  cereal  and  forage  crops  in  1^22 
is  based  on  informution  obtained  from  various  sources,  chief  among  which 
are  the  collaborators  of  the  Plant  Disease  Purvey,  the  Office  of  Cereal 
Investigations,  and  the  Pl^nt  Disease  Survey  of  the  Dominion  of  Canada 
(Survey  of  the  prevalence  of  plant  diseases  in  the  Dominion  of  Canada 
(mimeographed).   i^jin.  Rept.  3^  1-192,  I923).   Reports  from  the  Canadian 
provinces  that  are  listed  in  the  following  pages  have  been  taken  directly 
from  the  publication  just  mentioned* 


1922  weather  conditions  in  relation  to  cereal  diseases. 

The  weather  for  the  months  of  March,  April,  June,  and  July  probably 
influenced  cereal  diseases  more  than  that  of  other  months  in  1922»  March 
and  April  were  unusually  warm  and  wet  over  the  greater  portion  of  "the 
eastern  half  of  the  country.   May  was  warm  and  rather  drier  than  usual 
throughout  most  of  the  winter  wheat  area.  June  was  warmer  than  normal 
throughout  the  entire  country,  and  it  was  exceptionally  wet  in  the  Atlantic 
Cojxst  and  Great  Lakes  states,  but  abnormally  dry  in  the  winter  wheat  area 
from  Ohio  westward.  Dry  v/eather  prevailed  also  in  the  spring  v/heat  section. 
The  weather  for  this  month  greatly  influenced  such  diseases  as  scab  and 
the  loaf  diseases  of  cereals.  July  was  the  only  warm-season  month  of  the 
year  with  temperatures  below  normal  in  most  sections  of  the  country,  al- 
though August  v/as  unseasonably  cool  in  the  middle  and  south  Atlantic  areas. 
The  rainfall  for  July  showed  considerable  irregularity  in  its  distribution 
over  individual  states  and  regions.   More  precipitation  than  usual  oc- 
curred throughout  the  greater  portion  of  the  Atlantic  Coast  states,  but 
in  Nev;  York,  V/estern  Pennsylvania,  Ohio  and  parts  of  '/est  Virginia, 
Kentucky,  Indiana,  Illinois  and  !'yIJ.ssouri,  Oklahoma  and  Texas  there  was  a 
deficiency-  During  the  month  the  spring  wheat  area  experienced  dry 
weather  which  cut  down  the  amount  of  stem  rust  to  a  very  great  extent* 
The  Pacific  Northwest  and  the  Southwest  also  had  a  deficiency  of  rainfall 
during  July.   (Por  more  detailed  discussion  of  weather  for  the  year,  see 
PI.  Dis.  Bui.  Suppl.  2G,  1923). 
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Relative  prevalence  of  cereal  diseases  in  1922  l^b 

Influenced  by  weather  conditions,  the  diseases  of  cereal  and  forage 
crops  varied  greatly  in  their  relative  prevalence.   The  two  outstanding  epidem- 
ic diseases  were  the  powdery  mildew  of  red  clover  and  the  leaf  rusts  of  small 
grains.   In  addition  to  these  the  following  diseases  were  unusually  severe: 
bunt  of  v.'heat  in  the  Northwest,  scab  of  the  small  cereals  in  the  Atlantic  Coast 
States,  nematode  of  wheat  in  Virginia,  anthracnose  of  wheat  and  rye  in  Ohio, 
Helminthosporium  leaf  blight  of  corn  in  Connecticut  and  adjacent  states,  Diplodia 
seedling  blight  in  parts  of  the  corn  belt,  flax  rust  in  Minnesota,  alfalfa  rust 
and  the  leaf  spot  of  alfalfa  in  New  York  and  New  England. 

Of  the  diseases  that  were  not  so  severe  as  usual  may  be  mentioned;  the 
stem  rust  of  cereals,  stripe  rust  of  wheat,  barley  and  grasses,  scab  of  the  small 
grains  in  the  western  part  of  the  soft  red  winter  wheat  and  the  spring  wheat  ar- 
eas, take-Qll  of  wheat  in  New  York,  ergot  in  the  durum  wheat  area,  the  smuts  of 
oats,  corn  smut  and  flax  wilt. 

The  majority  of  the  remaining  diseases  of  cereals  apparently  occurred  to 
about  the  usual  extent  without  marked  variations  in  severity. 

New  diseases,  new  hosts  and  new  occurrences- 

A  considerable  number  of  new  diseases  were  described  in  literature  or  re- 
ported to  the  Survey  during  the  year.   Other  diseases  vvere  found  in  new  locali- 
ties for  the  first  time  and  several  organisms  were  described  or  reported  on  new 
hosts.   These  diseases  have  been  classified  and  appear  below  in  the  following 
lists: 


New  diseases 


Vv"aeat 


Leptosphaeria   sp.   -  New  York 

Mosaic  -  Nebraska 

Oats 

Leptosphaeria  avenaria  ¥ebier   (Septoria  avenae  Prank)   -  V/isconsin 

Corn 

Bacterium  dissolvens  Rosen  (the  cause  of  bacterial  stalk  rot,  previ- 
ously reported  from  Arkaosas  but  organism  not  named) 

Flax 

Two  nev/  diseases,  causes  not  definitely  determined. 

Cowpea 

Alternaria  atrans  Gibson  (secondary),  -  Arizona. 

Bacterium  vignae  Gardner  &  Kendrick,  Indiana  (observed  since  l^l^) 

Soybean 

Alternaria  atrans  Gibson  -  Arizona . 

Peronospora   sp.    -  Nev/  York- 

Phomopsis   so.jae   Lehman  -  North  Carolina. 


Grasses 


Pythium  sp.    on  Agrostis  pa3,ustris  ~  Connecticut. 
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Dise;.ses  found  m  new  localities 

Vflaent 


Tylencbus   tritici    (Stein.)    Sast.    -  Hoyv/ood  bounty,    North  Carolina 
Urooystis   tritici     Kcke.  -  MisGouri 
Sclerotium  r]iizoidas_  Auersv:.    -   Idaho 

Barley 

Pvccinir,  simplex  (Koern.)  Erikss.  &.   Henn,  -  Manitoba 
Rhynchosporiura  secalis  (Heins)  Davis  -  Canada  (Alberta) 

Alfalfa 


Uromyces  striatus  Schroet.  (Uromyces  medicaginis  Pass.)  -  Pennsylva«i'. , 
nia,  Illinois 

Cov/pea 

Cercospora  cruenta  oacc  -  Illinois. 

3o2'bean 

Mosaic  -  Connecticut,   Nev/  York,   Virginia,    Kentucky,    Louisiana. 

Grasses 

Uromyces  dactylidis  Otth  on  Dactylis  glomerata  -  Virginia' 

Organisms  found  on  new  hosts .  ,• 

Tilletia  tritici  (Bjerk.)  w^int.  -  "/ashington  (o'^tificial  inoculation 
1^22,  ncturr.l  infection  ig2l) 

Soybean 

Bacterium  solanacearum  EFS  -  liorth  U-rolina    (found  in  1921) 

Grasses 

Qphiobolus   cariceti   (Berk.    &  Br.)   3r.cc.    on  Phleum  pra tense,   Agrostis 

palustris,    and  Poa  compressa,    -  -  11  from  Nev,'  York 
Puccinir    .^lumc':rum  (Schm.)   Erikss.    &  Henn.    (see  under  miscell.?.neous 

grasses) . 
Septorir.  bromi   Sacc.    on  Bromus    inermis,    -  V/isconsin   (miscellc  neous 

orasseG(7)    ). 
Ui'oc.ystis  ac;ropyri  (Preuss)   Schrttt»)    on  x\^:ro£tis  p.-  lustris  -  Vfis- 

consj.n  .  .  I 


Diseases  that,  should  be  kept  under  observrtiqn 

Certain  diseases  of  cereals  end   forage  crops  should  be  carefully  watched 
durinj  the  coming  seasons  on  ccount  of  the  possibility  of  their  becoming  more 
i/idespread  and  destructive.   They  are  potentially  d-'ngerous. 

1.  Pl-'^g  smut  of  \/hert  ( Urooystis  trit.lci  Kcke.  )   This  is  a  disease  of 
coinpj'.rr tively  recent  introduction  and,  although  ocurring  only  in  :^  sm.  11  .rea 
in  the  vicinity  of  St.  Louis,  it  has  possibilities  of  becoming  a  very  serious 
disense,  if  it  becomes  '/widespread. 
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2.  The  Sclerotium  dise.se  of  v/he:.t  (Sclerotium  rhizoides  Auersv/.)  wr.s 
reported  for  the  first  time  this  ye.  r  in  Id., ho.   The  only  previous  collection 
that  we  h-.ve  n  record  of  cme  from  Montana.   The  disease  should  be  watched  for 
in  these  -nd  in  other  states  and  observ.tions  m;.de  concerning  it. 

3.  The  head  smut  of  corn  (Sorosporium  reilianum  (K^ihn)  f'lcAlp.  )  in  the 
state  of  V/ashington  and  previously  it  h^^s  been  collected  in  California,  This 
disease  may  possibly  be  a  menace  to  the  corn  crop. 

4»   The  mosaic  disease  of  corn  which  during  1922  was  reported  from 
Arkansas,  and  which  in  other  years  has  been  recorded  in  some  of  our  other  south- 
ern states,  may  be  very  dangerous  potentially.   If  it  is  the  same  mosaic  as 
that  described  from  Hawaii,  it  certainly  would  be  a  calamity  if  it  should  be- 
come v/idespread  and  attack  corn  in  the  United  States  with  the  same  severity  that 
it  does  in  Hawaii. 

5«   The  bacterial  stiilk  rot  of  corn  (Bacterium  dissolvens  Rosen)  reported 
in  this  bulletin  from  Arkansas  and  Illinois  should  be  watched  and  studied. 

6.  The  clover  nematode  (Tylenchus  dlpsaci  (Kiihn)  Bastian)  that  occurs 
in  some  of  the  northwestern  states  needs  continued  observation  in  the  states 
where  it  occurs  and  in  adjoining  territory.  Since  much  of  the  clover  seed  that 
ia  planted  in  the  East  comes  from  the  western  seed  producing  areas,  the  disease 
should  be  watched  for  in  the  East  also. 

7.  The  powdery  mildew  of  clover  v;hich,  during  the  past  two  years,  has 
been  epidemic,  deserves  further  study  and  observation  to  explain  its  unusually 
wide  prevalence. 

Mosaic  diseases 

Mosaic  diseases  were  reported  on  the  following  hosts  during  1^22:  wheat 
in  Nebraska,  sweet  clover  in  Minnesota,  cowpea  in  Arkansas  and  Indiana,  soy  bean 
in  Connecticut,  New  York,  Virginia,  Kentucky,  Louisiana,  and  Indiana,  and  corn 
in  Arkansas. 
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Bunt  caused  by  Tillctia>  l5G\'is_  Kuhn  and  T.  tritici.  (Bjerk.)  \7int. 

In  the  sumrac^ries  of  the  wheat  bunt  situation  for  other  years  it  h-.s  been 
brought  out  that  of  the  two  smut  fungi  causing  bunt,  Til.letia  laevis  and  T- 
tritici,  the  former  T.  laevis,  is  by  far  the  more  widespread  in  the  United 
States,  it  being  the  form  that  occurs  commonly  throughout  all  of  the  eastern 
states.   T.  tritici  on  the  other  hand  is  not  important  or  common  east  of  the 
Rooky  Hount-<ins,  but  it  is  tbo  important  form  v/est  of  the  mountains  in  the  north- 
western wheat  region,  and  it  is  in  this  area  that  the  heaviest  losses  from  bunt 
occur.   Regarding  the  geographic  distribution  of  bunt  in  ivestern  United  States, 
Stephens  and  V/oolmun  (7)  report  .^s  follovs: 

"West  of  the  Rockies  Tilletia^  tcitici  is  by  far  the  more  preva- 
alent.   According  to  Prof.  W.  v/.  Iviackie,  of  the  University  of  Californ- 
ia, it  is  practically  the  only  species  found  in  California.   The  two 
(smuts)  occur  in  v/estern  Oregon,  and  in  the  \7illamette  Valley  in  par- 
ticular, where  they  are  about  equally  abundant.   In  the  wheat  belt 
of  Eastern  Oregon  o^nd  V/ashington  and  Northern  Idcho,  or  what  is  gen- 
erally called  the  Inland  Empire,  T.  laevis  has  not  been  found  in  the 

■  field.   It  does,  however,  occur  in  Southern  Idaho,  notably  around 
Pocatello,  where  in  I918  it  was  found  by  the  junior  writer  in  wheat 

.  stored  in  v;arehouses." 

The  question  as  to  why  Tellcjtia  tritici  is  the  important  smut  in  the 
West,  and  T-  lipxis  is  the  prevalent  one  in  the  East,  is  an  interesting  one 
and  a  subject  for  further  study.  Possibly  some  light  may  be  throv/n  on  this 
point  by  the  observations  of  R.  S,  PCirby  of  New  York,  1922.^  who  reported  tba^ 
-I*  "t^ritici  was  brought  into  New  York  from  the  state  of  'Washington  in  Number 
Four  wheat,  but  that  the  percentage  jf  this  smut  is  rapidly  becoming  smaller 
each  year  v.-ithout  any  seed  treatment. 

In  1922  bunt  v?as  reported  from  the  maj:irity  jf  the,  states  in  the  country. 
Mjst  -jf  these  reported  it  as  bcirig  prevalent  in  abjut  the  same,  or  perhaps 
slightly  loss  amounts  than,  last  year.   Ilaryland  and  Virginia,  however,  esti- 
m^^ted  more,  as  also  did  all  of  the  northwestern  states. 

Of  the  eastern  states  only  four  reported  more  tl'.an  a  trace  of  bunt. 
Elliott  estimated  2%  loss  in  Arkansas  and  makes  the  statement  that  many  farmers 
do  not  treat  their  seed  until  they  experience  very  heavy  losses.   In  Illinois, 
v;here  this  year  a  systematic  examination  of  './heat  fields  v/as  mudc  by  the  Natural 
History  Survey,  a  large  area  in  the  northern  purt  of  the  state  was  found  v;here 
bunt  v/as  abund-nt.   As  a  result  -»f  their  survey,  it  was  estimated  that  the  dis- 
ease occurred  in  about  40%  '^f  ^^'C;  fields  in  t/.e  state  and  that  the  reduction  in 
yield  was  probably  not  far  from  2%,   The  presence  of  bunt  in  v-'heat  caused  a  c:m-| 
siderable  dockage  at  elevators  and  mills  in  Illinois.   Maryland,  Virginia  aijd 
Iunnes3.ec  astimated  1%   loss  frojo  buMt  in  1922. 
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T</Dle  63-      Hstiraated  loss   of  wheat  frjm  bunt,    according   to  collaborators, 


i 

\       .ippr  jxirnate  per- 
;cntage  loss. 


States 


Id.- ho 

V/a  suing  ton 

Arkansas  c.nd  Illinois 

Maryland,  Virginia  and  Tennessee 

California  > 

Massv^chusctts,  New  York,  Pcnn-      k 

sylvanii:,  Dcl."'.v/r.re,  W>^st  Virginia,  \ 

Ohio,  Indiana,  ITisconsin,  I'Jlinnesota,  i 

Iowa,  I'.lissouri,  North  Dakota,  South  ! 

Dakota,  Kansas,  Colorado. [ 


Tabic  64.  Highest  percentages  of  bunt  in  individual  fields,  according  to 
icollaborvt  jrs,  1522. 


Highest  pcrcv:ntage      : 

states 

50 

:     Michig^-n,    Kansas,    Cout".  Dakota, 
:       Colijr^do,    Id^^ho. 

35 

V/ashington 

15 

:      Ohio 

12 

:      lov/a 

10 

Georgia,   Illinois,   i\/Iinnesota,   North 
Dakota, 

8 

:     Pennsylv<^nia 

1 

i 

G 

New  York 

As  will  be  seen  from  the  following  reports,  bunt  was  reported  ..s  being 
nuch  more  prevalent  in  the  Northwest  this  year  than  last. 

Montana  :   More  stinking  sraut  this  year  in  fields  v/here  seed  grain  was  not 
treatedt   (Jennison). 

Idaho;  Much  worse  in  northern  Idaho  than  last  year,  many  fields  having 

"from  20  to  45'^*  ^'ery  important  on  all  dry  land  wheat.   (Hungerford) . 

Washington;  More  than  average  amount  of  smut  in  the  Pa  louse  country.   One 
hundred  eighteen  counts  of  1,000  heads  each  were  made  on  Gl  farms 
scattered  over  eastern  Washington.   They  showed  an  average  of  8-4% 
smut  in  the  crop.   This  may  be  taken  as  a  fair  average  of  the  entire 
acreage.  Counts  ranged  from  0  to  35%  sraut.  A  number  of  smut  ex- 
plosions occurred  in  thrashing  machines-   (Dana). 

Oregon;  Appears  to  be  worse  than  last  year,  loss  of  half  a  million  dollars 
is  estimated  for  Umatilla  County,-  the  largest  in  v/heat  production 
in  the  state.   (Barss). 
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California;   Continued  reduction  of  bunt  is  apparent  in  this  year's  crop. 
Tlie  sffects  of  tue  srr.ut  canpaign  are  evidently  apparent  in  the  re- 
duction .>f  bunt.   It  is  estimated  that  the  attack  v.'ill  average  less 
than  one  half  of  1%,    with  nany  areas  averaging  less  than  one  tenth 
of  iVo.   Many  thousands  of  acres  smut-free.   (Mackie). 

Factors  influencing  the  amount  of  bunt 

The  question  arises  as  to  the  reason  for  the  increase  in  the  amount  of 
bunt  in  i.Iontana,  Id_ho,  Washington,  and  Oregon.   In  a  recent  paper,  Ilungerford 
i^j)   has  shown  that  lew  soil  temperatures  and  a  fairly  high  percentage  of  mois- 
ture in  the  soil  at  seeding  time,  are  cnmucive  tj   bunt  infectun.   In  a  series 
jf  co'ntrolled  greenhouse  experiments,  he  found  that  the  highest  percentage  of 
infection  was  secured  at  temperatures  ranging  from  9  to  12'*C.  (48  to  54"?),  and 
in  soil  containing  227i  moisture  and  with  a  moisture  equivalent  to  20. 7.   At  the 
highest  temperatures  there  was  a  falling  off  in  the  amount  of  disease,  and  in 
soils  where  there  was  an  extremely  high  percentage  of  moisture,  infection  seemed 
to  be  inhibited. 


i-ig.  Vj.      Dates  when  seeding  of  winter  wheat  begins  (Seedtime  and  harvest. 
U.  S.  D.  A.  Circ.  183.  1^22), 
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:n  another  recent  report  by  C .  0.  Johnston  (6),  the  statement  is  made 


hat  in  Kansas  "Later  dates  of  planting  show  consistently  higher  percentages  of 
unt  than  the  earlier  plantings,  the  amount  of  smut  gradually  increasing  in  con- 
ecutive  plantings  from  September  1^  to  November  1,  after  which  the  perccntnge 
f  infection  rapidly  declines."   This  statement  tends  to  bear  out  that  of  Hungerlt>r<i 
t'aat  cooler  temperatures,  up  to  a  certain  limit,  favor  infection. 


In  the  four  northv/estern  states  just  mentioned,  seeding  of  winter  wheat 
akes  place,  for  the  most  part,  during  September,  as  is  shown  by  the  accompany- 
ng  map  (Fig.  l^)-   Ii^  looking  up  the  temperatures  for  September  I92I,  it  was 

found  that  during  the  month 
there  was  a  great  deficiency, 
a  large  proportion  of  the 
area  having  temperatures  3° 
below  normal  for  the  month 
(See  Fig.  16).   For  V/ashing- 
ton  the  statement  is  made 
(Cliav.tological  data  for  the 
United  States  by  Sections: 
5  Sept.  1921)  that  the  month 
v/as  unusually  cool  for 
September,  the  monthly  mean 
being  ^^-''1°-      In  32  years 
the  only  September  that  ap- 
pears to  be  cooler  for  the 
state  as  a  whole  was  that  of 
1895.   For  Idaho  it  is  re- 
corded that  the  temperature 
for  September  192I  v/as  second 
lov.-est  for  the  month  since 
state-nr^de:  records  began  tn 
1895.   The  monthly  mean  for 
the  state  was  55°.   In  Oregon 
the  temperatures  east  of  the 
Cascade  ^fountains  ranged  from 
2  to  nearly  10°  below  normal 
with  a  monthly  mean  for  the 
entire  state  of  56.2". 

An  exL-.mination  of  the 
preci-iitation  records  for  the 
same  month  does  not  sho'.'  any- 
thing ve^w  unusual.   Rainfall 
varied  widely  in  different 
parts  of  the  states-   If  any- 
thing, conditions  were  somev- 
v';hat  drier  than  usual  in  the 
eastern  parts  of  V'ashington 
and  Oi-egon  and  in  Id.  ho.   How- 
ever, there  was  apparently 
plenty  of  moisture  to  favor 
infection  vith  bunt,  v/hile 
the  compilers  of  this  summary 


u  \ 

-v — 

Pig.  iG.  Departure  from  normal  temperature  Sep- 
tember 1921.   Shaded  area  represents  excess,  non- 
shaded  i-rea,  deficiency.  (Clim.atological  Data 
8  (9).  September  1^21 ). 
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do  not  claim  that  there  is  necessarily  any  distinct  correlation  of  bunt  infec- 
tion in  the  Northwest  and  the  cool  temperatures  of  September  1921,  nuveitheless, 
the  facts  are  at  least  somewhat  significant  and  suggestive. 

Varietal  susceptibility 

During  1^22  the  work  of  testing  varieties  for  their  susceptibility  and 
resistance  to  bunt  was  continued  in  a  number  of  places.   The  most  important  work 
along  this  line  that  has  appeared  is  that  of  Stephens  and  Woolman  (7),  vvho  re- 
port the  results  of  thejjr  experiments  since  1917*   The  project  they  report  is  a 
co-operative  one  between  the  Oregon  Agricultural  Experiment  Station  and  the  Of- 
fice of  Cereal  Investigations  of  the  Department  of  Agriculture.   All  of  the  com- 
mercial wheat  varieties  of  the  United  States,  Australia,  and  India,  as  well  ^■ 
as    entries  of  pure-line  selections  of  wheat  varieties  were  tested  for  smut  at 
Moro  for  the  tv/o  years  1919  and  192O-   As  a  result  of  this  work  a  few  pure-line 
selections  were  discovered  that  seem  to  be  totally  imir.une  to  both  species  of  . 
stinking  smut,  and  nearly  20  varieties  were  found  that  were  so  highly  resistant 
to  bunt  that  they  can  safely  be  sov;n  '.vithout  seed  treatment-   Of  these  varieties, 
those  appearing  most  promising  are  as  f ollov/s : 


Turkey  C.I.  I558  A 
Turkey  C.  I.  1558  B 
Turkey  C  I.  3O55 


Turkey  C  I.  I57I  C 
Crimean  C  I.2903-5 
Crim.ean  C.  I.443O 


V/hite  Odessa  C  I.  40^5 
Martin  C  I,  4463 
Hussar  0.  i.  4843 
Turkey  x  Florence (i)everal  hybrids 


These  wheats  have  been  tested  for  yields  and  some  of  them  have  been  found 
to  be  very  satisfactory  for  Oregon.  The  discovery  of  them  is  likely  to  prove  of 
much  economic  importance. 

In  Kansas,  0.  0.  Johnston  (6)  has  reported  th£t  Kanred,  v/hile  apparently 
resistant  to  Tilletia  tritici,  is  no  more  resistant  to  T.  laevis  than  Turkey, 
Kharkof,  or  other  hard  winter  wheats.   The  soft  red  winter  wheats  as  a  group  seem 
to  be  somev/hat  more  susceptible  to  T.  laevis  than  do  the  hard  winter  varieties ♦ 

Proffi  South  iifrica,  J.  E.  Donkin  (3)  reports  that  01  20  v-^rieties  of  wheat 
tested  for  resistance  to  bunt  (T.  tri.tiQ.i ) ,    the  durum,  polonicum  and  turgidum 
types  shov/ed  evident  resistance. 

Bunt  control 

During  the  past  year  the  copper  carbonate  dust  treatment  for  bunt  of  v/heat 

has  been  tested  at  &  number  of  places,  and  in  the  majority  of  cases  considerable 

success  has  been  reported  in  its  use.  The  following  reports  are  from  individual 
investigators. 


Michigan  (2):  Copper  carbonate,  copper  sulphate  and  lirae  dusts,  using  heavily 

smutted  winter  v/heat,  have  given  the  following  results  in  comparison  with 
the  standard  formaldehyde  treatments  in  stinking  smut  control: 


V7HEAT  -  Bunt 
Treatment 

Control 

Dry  formaldehyde 

V/et  formaldehyde 

Soak  and  skim  formaldehyde  method 

Copper  sulphate  and  lime  dust,  2  oz .  per  bu. 

Untreated 

Copper  carbonate,   4  oz.    per   bu. 

Untreated 

Copper  Cc,rbonate,  2  oz .  per  bu. 
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"       11 


II 


Untreated 

Copper  sulphate  and  lime  dust  2  oz .  per  bu. 

"       "  "     "    "   4.  " .   "    " 

"        "  "     "     II   Q   11    II    I, 

"  "  '•        II        II  iG    "      "      " 

Control 

Copper   sulphate  dehydrated,    2  oz .    per   bu. 


il 

II 

It 

II 

II 

11 

16    " 

Sulphur,    superfine,   2   oz.    per  bu. 


It  II 
It  <i 
II    It 


Percent 

stand 

of  S:raut 

'  Per  Cent 

46 

100 

3 

98 

0 

97 

0.5 

97 

3-7 

97 

44 

100 

2,6 

98 

15-7 

100 

1.4 

97 

2.4 

95 

0.9 

90 

0 

90 

33-3 

100 

4.G 

98 

4  , 

97 

2.6 

93 

4.2 

90 

^A 

100 

3-1 

§5 

4-3 

80 

0.5 

80 

2.1 

80 

14. 

100 

Considering  the  heavy  smut  production  in  the  controls  and  the  marked  re- 
duction brought  about  by  both  copper  carbonate  and  copper  sulphate  and  lime 
dusts,  it  is  believed  that  use  of  these  v/ith  fairly  clean  grain  v/ould  give 
satisfactory  stinking  smut  control.   Tests  with  oats  were  not  satisfactory 
in  smut  control.   (G.  H.  Coons). 

North  Dakota:  Copper  carbonate  tried  in  many  localities,  but  smutted  wheat  seed 
v/as  not  available  for  check.  Smutted  Marquis  at  Fargo  developed  very  few 
smutted  heads.   { V/anda  V'/cniger) 

South  Dakota:  Excellent  rosults  with  copper  carbonate.  (Evans) 

Idaho ;  Tests  have  been  made  during  the  last  two  years  with  Suveral  dust  treatments 
for  the  control  of  stinking  smut.   None  of  these  treatments  have  given  as 
good  control  of  this  disease  as  th  -  standard  blucstone  treatment,  1  pound 
Dluestone  to  5  gallons  of  water,  under  the  conditions  where  they  have  been 
tried. 

Preliminary  tests  carried  on  in  I92I  seemed  to  indicate  that  copper  car- 
bonate was  not  effective  when  applied  to  badly  smutted  seed  but  might  be 
effective  with  seed  not  heavily  smutted.   In  order  to  test  this  question  as 
Well  as  to  compare  the  efficiency  of  copper  carbonate  dust  and  blucstone 
under  the  same  conditions  an  experiment  was  conducted,  the  results  of  v;hich 
are  given  in  the  follov/ing  table.   It  will  be  noted  that  in  no  case  was   •  • 
C'oDplote  control  s«cur«d.  .  Ihis  v/as  doubtless  due  to  especially  heavy  soil 
infection  which  prevailed  this  year. 
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Table  65*   Seed  treatment  tests  in  Idaho,  I922. 


Amount  of  smut 
by  weight 
(inoculum) 


1  -  10,000 

1  -  5,000 

1  -  1,000 

J.  -_  _^00 


)t  md 


Percentage  of  bunt  (average  of  3  counts) 


Copper  carbonate 
2  oz.  to  bushel 


16 
22 
23 

11- 


38. 


Copper  sulphate 
(blues tone)  1 
lb.  -  t^  gal. 


5  1/2 

12 

10 

11   1/2 


-2^ 


Control,    not 
treated 


25 

.52. 


30. 


(C.  V/.  Hungerford). 
V/ashin^ton;   The  follov/ing  table  of  comparison  is  given  by  Heald  and  Smith  (4) 

Table  66.  Comparison  of  dust  and  wet  seed  treatments,  Washington,  I92I. 


31i 

lestem 

:       Jenkins  Club 

:  Per  cent: 

Per  cent 

Per  cent 

.  Per  cent 

;  Per  cent 

,  Per  cen1 

■  germina-: 

smutted 

:  smutted 

:  germina- 

smiutted 

smutted 

Treatment 

:   tion   : 

plants 

:   heads 

;   tion 

plants 

;   heads 

Check,  untreated 

J  84,25   ; 

15.06 

13.6 

■  89.5   • 

4.5   ; 

3-2 

Bluestone,  wet        : 

67 

0 

0 

65.5 

1.2 

0.4 

Formaldehyde,  "wet 

'  38-5 

0 

0 

53.5    : 

1.1    : 

0.7 

Chlorophol,  wet       : 

94.5 

0 

0 

:   96 

0 

0 

Copper 

carbonate  2  oz.  Dust 

91.5 

0     : 

0 

92 

0 

0 

Copper 

carbonate  4  oz .  Dust 

:  98.5  ■   : 

0 

:   0 

:   96.5 

;   0 

:   0 

Copper  sulphate  - 

> 

calcium  carbonate 

(equal  parts)  2  02. 

Dust 

92,5 

0 

:   0 

:  94-5 

:    0 

:   0 

Sulphur,  10  lbs.  Dust  ■ 

;   89 

0.5 

0.2 

:   92 

0 

.   0 

Sulphur,  20  lbs.  Dust 

.  94 

0 

0 

93.^ 

0 

0 

Qregon(l) :   In  the  fall  of  I92I  statt.wide  tests  were  started  in  Oregon  by  various 
county  agents  under  the  direction  of  the  Experiment  Station  pathologist. 
Records  of  about  c   hundred  such  tests  have  been  turned  in,  and  the  results 
are  so  satisfactory  in  general  that  the  Experiment  Stc3tion  is  encouraging 
more  extensive  testing  of  this  method  this  fall.   The  results  in  other 
Coast  states  are  likewise  encouraging.   Univers:::<l  adoption  of  this  method 
i.lll  not  be  advocated  until  the  results  of  further  tests  fully  confirm  the 
apparent  advantages  of  the  dust  treatment.   (H.  P.  Barss) 
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Loose   smut  caused  by  Ustilago  tritici    (pers.)   Jens. 

During   I922  loose   smut   occurred  widely   ovor   the  United  States   as  usual  and 
according   to  collaboratoi's '    reports  it  was   about  normal  in  severity-      In  \7ashing- 
ton,   Oregon,    anu  California  only  a  very   slight  amount  of  the  disease  was   reported. 
In  southern  Idaho,    however,   this  smut  is  reported  by  Hungerford  t.s   being   on  the   in- 
crease,  probably  causing   a   losr.    of  about  1  l/2yo  during   I922. 

By  far  the  ^J^^stest  losses   oc'-;urrod  in  the  soft  red  winter  wheat  belt  and 
in  the  same  states  whore   the  heaviest  losses  from  leaf  rust  were  experienced. 
Collaborators   in  Virginia,    South  jarolina,    Indiana,    EentucJiy,    Arkansas   and  Idaho 
list  loose   smut  as   the   second  most  important  v/heat  disease   in  1922,   and  those  in 
Delaware,   Maryland,   u»nd  V/est  Vii-ginia  list  leaf  rust  as  a  most  important  disease 
with  loose  smut  and  scab  as   second  in  importance.      Tae  accompanying  map   (Fig.    I7' 
Shows   the   est,imated  percentages   of  loss   from  loose   smut  in  1922  and   t^ble  67  shows 
the  highest     ercentage   if  loos---   sinut  in  any   one  field. 
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Pig.  17*  Estimated  percentage  of  loss  from  loose  smut  of  i/hoat  in  1922. 

Tabic  o7>   Highest  percentages  of  loss  from  loose  smut  of  wheat  in  any 
one  field  as  reported  by  collaborators,  I922. 


.  rtignest.  T 

percent 

age 

1 

!           of  loss 

0  usx*  es                                         1 

i         20 

.   Georgia                                                               ! 

'         18 

•    Ohio                                                                   > 

':          10 

Virginia,    Illinois,   Missouri                I 

i             8 

Nev/  York,    V/est  Virginia                            ; 

:      5 

North  Dakota                                                    I 

:              3.5 

Oklahoma,    Arkansas                                     ; 

2 

D>^lav7are,   V/'isconsin,    South  Dakota 

A  numbor  of  fi. ct^rs  have  uo;:.n  reported  as  influencing  the  occurrence  and 
severity  of  loos^  snut.  Thus  Coons  (Phytopath.  8:  70.  I918  and  PL  Dis.  Bui. 
Suppl.  15:  121.  1921)  has  reported  thf-.t  vdnter  killing  of  wheat  results  in  a 
reduction  of  loose  snut  on  account  of  the  gr..ator  susceptibility  of  infected 
plants  to  freezing  injury.  Promr.ie  (Phytopi^^th.  10:  53-  1920)  has  observed  that 
percentages  of  loose  sr^ut  are  higher  in  soils  of  lov;  fertility.  Again  collabora- 
tors m  the  states  on  the  pacific  Co^st  hav-  c-lled  attention  several  tines  to  th 
fact  that  loose  simt  is  of  minor  importance  in  that  region,  giving  as  a  reason  the 
dry  Weather  conditions  that  prevail  at  flowering  time.  Recent  studies  with  v;heat 
V'^rioties  are  showing  that  there  is  a  wide  difference  in  the  susceptibility  of 
Various  ^''h^^ats  to  loose  smut.     It  has  been  pointed  out  (Pl-  Dis.  Bui. 
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jup:^l-    21:    1'32.    l-;'-iZ)    l!j"-.w   ill   l^JSl  the  heaviest  looser    from  loose  smut  occurred 
in  the   soft   red  winter  v;heat  area.      An   excrnination  of  the  acconpanying  map 
[?i(i'    17-  )   ^^^  ti   comparison  of   it  with  a  map  shov/ing   the   production  of   soft  red 
tfinter   wheat  shoves    that  the   same  correlation  holds    for   1322-      It  v/ill   be  noted 
also  thot  liun^erfonl,    in   Idaho,    reported  a    loss   of  1.%.     Ke   observed   that  the 
disease  v/as   becoi/iing   increasingly   severe   in   the   southern  part   of  the   state   on 
Bicklow,    a   comnon  \/hito  v;heat  which  is   especially   susceptible   to   loose   smut. 
Pig.    18   shov.'s   t;:at  pr.ictically  all  of  the  Dicklov/  \.heot  gr.v/n   in  tlie   United    :tates 
is  produced   in   southern  Idi-ho,    which  accounts   for  the  high  loss   there  as  compared 
with  neighboring    states. 


The  subject  of  resistance   to   loose 
smut  hr,s  been  given  considerable  attention 
in  Survey  suminorius   for   other  years    (Pl. 
Dis.    Dul.   Suppls.    15  and   21 ),      In   Supple- 
ment 15   there   were   summ^arized  the   results 
obtained  in  the   cereal   survey  of  1919.    Be- 
low  in   Table  63.    are   listed   the   susceptible 
and  resistcsnt  varieties  as  reported  by 
collabor.,tors   to   the  Plant  Dise<ise   Survey. 
This   is   J   summary  of  all   d-ta   submitted  by 
collaborators  up   to  and   including   1922. 

In  a   recent  article  Fromme   (l) 
presents  experimental  evidence   showing 
differences   in  the   susceptibility  of  vari- 
eties  to  loose  smut  infection.      He   finds 
a  greater  amount  of  loose   smut  in  bearded 
than  in  bcrdleos  varieties  in  Virginia  and 
gives   further  data    showing  the   suscepti.^ 
bility  of  otoner   and  the   resistance  of   Leap 
(Leap's  Prolific).      In  his  collaborator's 
report  Fromme  has  made  the  statement  that 
the   resistance   in   Leap  is   probably  due   to 
inherent  immunity  rather   than  disease   as-    • 
ca  ?e . 

Very  little   information  concerning 
treatment  by  the  hot  water  method  was   sent 

It 


Fig.  18.   Distribution  of 
Dicklow  wheat  m  tho  prcific  i^orth- 
west.  Each  dot  represents  1,000 
acres  or  friction  thereof  per  county 

(Map  taken  from  U.  ...  Dept.  ..jr.  3ul.  in  by  collaborators  during  the  year 
1301,.  Dec.  1922.)  is  kno.n  thit  considerable  work  is  being 

done  hi   the  stc-tes  where  the  disease  ia 
itiQst  important,  but  in  the  r.  jority  of  th^,  other  st  .tcs  thu  disease  is  so  unim- 
portant that  no  I'ttjntion  to  thu  control  Ox"  loose,  smut  sc.ms  necessary. 
Tapke  (2)  has  recently  presented  vVidoncL  to  &ho\.'  that  the  reductions  in  yield 
from  seed  treated  by   tn<  modified  hot  'v&ter  method  art  due  to  the  fact  that 
injury  takes  pl-c.  through  the  broken  s-^cd  coats.   CV.r>.fully  h-)nd- threshed  seed, 
'•vhen  treated  with  thu.  hot  \;ater  method,  showed  little  or  no  injury. 

Literature 
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179 


v^lnSAT  .-   Loose  smut 


Table  G8.     Varieties   of  v/hoat  listed  by  collaborators  es   susceptible   or 
resistant  to   loose   smut.      3uinnary  of  all  collaborators'    reports   in  Curvey  files ^ 


SUSCEPTIBLE 


Year 

:         State 

Vc-<rioty                           ; 

:Year 

State 

:                 Variety 

1308 

'   I]^v/  York 

Dav,'son-s  Golden  Chaff: 

:    1920 

Idaho 

Dicklow  (very) 

1918 

•    Maryland 

J  Michigan 
New   Mexico 

:   Fulcaster,    Dietz^wto*.: 

■   ner,    .Vamr/iOth  Red, 

:    Be-jrded  Purple   atrav;    : 

,   Goons                                    : 

Turkey   Red 

•.1921 

;  Virginia    ; 

;    Michigan    • 
Kew  York 

Stoner,  Fulcaster 

\ 
•   Red  Rock 

:   Dawson's  Golden  Chaff, 
Red  Rock 

1919- 

Alabi-.mu        ; 
Color-do 

Mediterranean  Tlue         : 
3t€Q,'-  Pulcaster          : 

Turkey   Red,    Marquis      : 

-    Ohio 
Penna . 

'   Goens,    Red  V/ave, 
Portage,    Gladden 

Red  Rock,    Pennsylvania 

44 

G-eorgia 

Idaho             : 

Bluo   Stem,    May                  : 
Dicklov/                                : 

'   Virginia 

stoner,    red  V/onder, 
Fulcaster 

Indiana        : 

Red  ".vave,    Poole               : 

:1922    • 

Virginia    . 

iitoner,   Fulcaster 

Minnesota    • 
Texas             : 

Velvet  Chaff,    Marquis; 
Durum,    Blue   3tem          : 

Mediterranean  Blue        : 
Stem,    Turkey   Rud          : 

North  Dak, 
;   Idaho 

Preston,   Durums 
Dicklov/ 

Virginia 

be.rded    dntor, Sooner ; 

R}^SI3TANT 


Year;      State 

Varit^ty                            : 

:    Year 

otate 

Variety 

1908 

'New  York 

Jones  '    #S 

:1921    : 

Ne\/  York      ; 

Ohio 
'   Oklahoma 

Wo.   6  Junior 

Trvunbull 

:   Kanred,    Black  Hull  Tur^ 
key 

1919- 

Idaho 

Forty  Fold                        : 

Virginia    ; 

Leap's  Prolific,   Fultz 

1920 

Virginia 

:    Leap's  Prolific               : 

!l922    • 

Virginia 

'    Leap's   Prolific 

1921 

i.iinnesota 

V/isconsin  V/onder 

:  Ne\/  York 

•   No.   G  Junior 
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JERSEY  COUNTY 
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COUNTY 
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COUNTY 
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/«/     ....;   . 
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'W  /  \ 

/   /         ff;_..  Qium'bia 


MONROE 
COUNTY 


^:  Belleville 


\ 


Farms  infested  with 
flag  smut,  1922 


-  1920  quarantine  line 

-  1921  quarantine  line 


Fig.  19.   Present  known  distribution  of  flag  smut  of  wheat. 
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Flig  smut  caused  by  Urooystis  tritici  Koke. 

At  the  close  of  the  v/heat  season  of  ig21  flag  smut  was  known  only  in  the 
v/estern  part  of  I/adison  a/id  ot.  Glair  Countiies,  Illinois.   During  thet  year 
careful  search  for  the  disease,  on  both  sides  of  the  Mississippi  River  from 
Cairo,  Illinois  to  St.  Louis,  Missouri  and  in  parts  of  the  Missouri  and  Illinois 
River  valleys  had  resulted  in  the  discovery  of  an  infested  area  v/here  the  flag 
snut  v;as  present  in  57  infested  fields  on  30  farms  in  St.  Clair  bounty,  Illinois. 
In  addition  to  this  the  original  Granite  City  or  Madison  County  section  had  been 
enlarged  and  extended  further  by  the  finding  6f  100  more  infested  fields. 

Fla^  smut  survey  in  1922;   In  the  survey  for  flag  smut  in  I922  the  follov/- 
ing  agencies  co-operated:   The  Illinois  State  Department  of  Agriculture,  the 
Missouri  Agricultural  Experiment  Station,  the  Illinois  Natural  History  Survey, 
and  the  U.  S.  Department  of  Agriculture  represented  by  the  Plant  Disease  Survey 
and  the  Office  of  Cereal  Investigations.   In  all  over  1200  farms  were  examined 
in  Madison,  St.  Glair,  Monroe,  Jersey  and  Macoupin  Counties,  Illinois,  and  in 
St.  Louis  and  St.  Charles  Counties,  Missouri. 

ks   a  result  of  the  survey  the  area  of  known  infestation  v/as  increased  from 
72  to  about  70''^  square  miles.   Two  new  Illinois  counties  were  added  to  the  .list 
of  those  in  which  the  disease  oc'iurs  and  the  smut  v/as  disc:)vered  for  the  first 
time  in  the  State  of  Missouri  on  four  farms  in  St.  Louis  County,  opposite  the 
infested  area  in  Ivladison  County,  Illinois.   Ttie  area  where  the  disease  is  now 
knov/n  to  occur,  roughly  speaking,  occupies  a  strip  about  50  miles  long  from  5  ^0 
1  miles  wide  along  the  oast  bank  of  the  Mississippi  from  southern  Jersey  to 
northern  Monroe  County.   The  smut  wa^  found  on  about  226  farms,  the  approximate 
location  of  which  is  shown  on  the  accompanying  map  (Fig.  19 )•   Approximately  283 
of  the  farms  inspected  v;ere  within  the  quarantined  area  of  last  year  and  of  these 
155  or  ^%   v/tre  found  to  have  flag  smut.   Outside  of  the  I92I  quarantine  zone, 
flag  smut  was  found  on  7I  or  B%   of  the  9OO+  farms  inspected.   Since  the  work  in 
the  various  localities  was  done  by  different  groups  of  men,  it  seems  best  to 
report  more  detailed  results  ac^-ording  to  the  following  sections:   (l)  inside 
the  Madison  County  area,  (2)  outside  the  Madison  County  area,  (3)  work  in  St. 
Clair  and  Monroe  Counties,  and  (4)  survey  in  Missouri. 

1.   Inside  the  Madison  County  area: 

"Every  .vh^t  field  v;ithin  the  quarantined  area  was  inspected 
for  flag  smut The  disease  was  found  quite  generally  through- 
out the  arja  in  amounts  ranging  from  the  slightest  trace  to  as  high 
as  possibly  2%.      The  entire  slanting  inside  this  zone  was  supposed 
to  be  of  two  vurioties,  i^ed  Vave  and  Turkey  IC-llO,  the  seed  being 
obtained  from  sources  outside  the  quarantin  and  treated  at  the 
central  dip^:dng  plant  with  copper  sulphate  and  lime.   The  total 
v/heat  planted  in  the  area  was  about  12,G00  acres,  10,^00  being 
Red  Wave  and  2100  Turkey  10-110. 

"In  the  Red  Wave,  32  infections  wore  found  on  ground  which 
was  in  wheat  the  year  previous;  4^  '^^   grjund,  part  of  which  was 
in  wheat  the  previous  year  and  10  on  ground  not  in  wheat  the  year 
before-"   (H.  B.  IVatorbufcy,  in  charge  of  Illinois  State  Department 
of  Agriculture  in  Madison  County.)  I 
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Pig.  20.  Location  of  f^.rrus  irjfestcd 
with  flag  smut  in  the  I92I  quar- 
antined ..rta  of  I'vbdison  County  as 
detorrninwd  by  inspections  in  May 
and  June  1^22 .  Compare  these  lo- 
cations \/ith  those  of  I92O.  (Pl. 
i>is.    3ul.    Suppl.    21:    lol.      July   1922! 
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2.  Outside  the  .k.dison  County  rL-a;.bout  27O  f.-=  rms  were  inspected  and  3O 
)f  these,  distributed  over  an  area  of  approxiiriatoly  24O  square  miles,  were  found 
Infested.   This  area  added  to  that  under  quarantine  makes  an  area  of  approximately 
six  tines  that  known  to  be  infested  in  rj21.   Infections  v;ere  found  as  far  as  12 
niles  outside  of  the  quarantined  area.   Ret,arding  the  work  in  this  territory,  R.  D, 
^ands,  representing  the  U.  S.  Department  of  /.,;iricultue,  reports  --s  follov/s: 

"In  judging  the  results  of  the  inspection  work  the  extent  to 
vvhich  flag  smut  has  been  found  in  th'-^sc  outposts  jf  infection 
should  be  borne  in  mind.         Id  ttost  fiolds  it  w?s  '-.  mere 
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trace,    not   easily   cxpressud   on  a  percentage  b  sis.      In   limited 
areas    in   the  vicinity   of  straw  stecks    in  two   Cc.scs   and  along 
borders   or   in  portions   of   some   fields  where  there  was   ..pparently 
an  accumul;  tion   of   infected  materi.l   from  washing   of  the   soil, 
infections   of  5-30>o  -.'ero   recorded-      On  the  whole,    therefore,    it 
is   eviaer.t  that  with  but  a    limited  time  for  examining  porticuL.r 
fields   iiispection   alone   as   a   means   for   determining   the   presence 
or   absence   of  the  disease   is   an  uncertain  method," 

Considerable   evidence  v/as   obtained   sho'/ing   that  the  threshing  machine,    in 
addition  to  the   seed  :  nd  v/ind,    is   important  in  dissemin-ting  the   spores   of  flag 
smut.      Regarding   this.    Rands   states: 

"That  thrashing  machines   -^rc   a   cominon  c-.rricr   of  this   smut  from 
farm  to   f-inn,    just  -s   they  .^ro   knov/n   to  distribute  bunt  spores,   v;ild 
onions,    cockle   and  volunteer   rye,    is  probable   if  v;c  may    judge   from 
our   success    in   locting   advance.,   infections   by    following   threshing 
runs.      For   example,    \'q   heve   frequently   found   fig   smut  on    f-rms   sur- 
rounded by    ..pparcntly   disease-free   ones,    located    long  distances    from 
the   ne.-rest  knovn    infection    .vhere   the    f  rmer  had    for  many   years   used 
his    O'vn  wheat   for   seed,    but   usually    «.'herc   an  infected   crop  h  d   been 
threshed  ahead   of  his    in  anotn^r  p;..  rt   of  the   same    run.      v'.hilc   it   is 
of  course  possible   that  the   gmut  was  c-rried   to   sucn  farms   by  wind 
or  other  -.gents,    it  sc&ras   more   likely  that  the   threshing   machine 
or  bundle   v/agon  were   responsible.      Out  of  8   infected   threshing   runs 
located   I-I/2    to   1?  miles    outside   the   quarantine   border,    a    f   irly 
cvun  distribution   of  flug    smut  throughout  the  run  was   sho\/n   in  five. 
The   other   three  were   only   p^rti^lly   infested   30   that  v.fter    finding 
it   in  the'  first  portion   of   each   of   these   runs,    no  more    farms   were 
ut  the  time   inspected." 

3*      work  in   St.    Clair  and   i.ionroe  Counties: 

"V/i thin  the   St.    Clair  quarantined  area   of  I921  there  were 
^,398  acres   in  wheat  this   year-,.      Hhis  comprised  154  fields,    8j  of 
which  wore   infested  with   flag   smut,    the   degree   of   infestation 
ranging   from  a   trace  to   us  high  as  22fo  in  parts   of  fields  where 
the   infection  'was  heaviest.      Of  these   87   infested  fields,    74  were 
in  wheat  last  year  and   th^    remaining   13  fields  were   in  crops   other 
than  wljeat. 

"V/ithin  the  quarantined  ar.a    the    infestation  appears   to  be 
lighter   than  it  was   I-.st  year.      In  certain   fields   that  were  heavily 
infostcd   last  year   and  v/cre   in   wheat  cgain  this  year,    fewer  in- 
fected plants   Were   found   than  were    found   last  year. 

"Outside   of  the  arua   cuarantinod,    several  hundred   farms 
were   inspected,    on  24  of  which   flag  smut  was   found.      The  degree 
of   infection  in  these   ran   from  the   merest  trace   to  the  heaviest 
infection  v;hich  was   found,    30%  in  a   part  of  one   field,    which  lay 
just  outside   of  the  old  quarantine   area. 

"As  we   inspected   further   from   the   quarantined  area,    the   in- 
festation became  progressively   lighter,    both  as   regards  the  number 
of   fields   infested  and  the   number   of  plants   infected.      Some   of  this 
smut  material  was   evidently   carried  by  threshing  machines    into  this 
-rca.      The   ruSults   of  our   insoection  indicate   that  vo  have   reached 
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tho  limits   of  the   infostcd  area."      ( James   .5.    Con-.rd,    In  Chrr-e   of 
thj    IllirioiG  D,.p:-)rtn'.ur;t  of  /.griculturc   -survey,    St.    Olr.ir  County). 

4.      Survey   in  Missouri:      Flag   smut  wr s   found  by  Dr.    E.   F.    HopkinE   on 
June  3  on  a   ft»rm  ncr.r  Vac   junction  of  the   Missouri  and  Mississippi  Hivcrs,    St. 
Louis  County,    Missouri.      This   f.  rm  v.t.s   on  botton:  land  thrt   overflowed  when  the 
river  v;as   ut   its  greatest  height,     h   few   d.ys   Inter  the  dis^^ase  v/as  discovered 
by   the  Plant  Discr.sc  Survey  men  on   three   other   farms   in  the  uplr;*nds..       From  a 
survey  of   the  conditions   that  might  have  brought  about  the   introduction  of  the 
disease    into  this    locality,    it  appears   that  spores  v/erc  cither   blown  across   the 
l.lississippi   Riv.jr  by   the  wind  or   came   in  on   seed   from  3t.    Louis. 

1S22  quarantine  measures;    The   ar^as   in  Illinois   v/hur^   the  disease  was 
found  '..ere  put  under  quarantine  and  the   following   restrictive  measures   required: 
(1)   Disinfection  of  whcnt  v;ith   formaldehyde  at  the  threshing   machine.      (2)    The 
requiring   of   .lev.-^tors,   r.ulls,    or  dealers   in  wheat   to   so^   to   it   that  all  wheat 
from    tiiv.   infested  area   is  disinfected  before   shipping  to   other  persons  or  deal- 
ers  inside  the  counties  of  "hdison,    St.    Clair,    and   ?4onroc.      (3)   R<jstrictions   on 
the  nov cin:,nt  of  wheat  str -w  outside  the    .rea.      (^i   Regulations   rcg  .rding  the 
r.ovement,   disinfection,    and   oper.- tion  of  thr..shing  machines. 

otcrn  rust  caused   by  Puc"  inia   .c;ra minis   Pers. 

Taking,   the  United  St.:.tcs   as   a   v/hole,    the  year   of  1^22  ct.n  be  considered 
as  one  during  '.vhich  tlie   losses   from  stem  rust  were  not   especially  great.      In 
general  there  was   less   stem  rust  in  I922  than  in  1^21.      Of  all  the   collaborators 
reporting    th^  disc;  se,   none   regard  it   as  worse  than  last  year,    and  only  five 
(p-nnaylvani-. ,   ".'est  Virgini--,   IJorth  Dfkota,    Kansas,   and  Ok  la  horn   )  mention  it  r.s 
being   of  the  same  prevalence  as   in  I92I.      The   only  states   where  the  disoat.e  was 
considered  of  much  importance  v/^rc  Texas,    where  the   rust  winters  over,    Oklahoma, 
and  in  the    spring  wheat  states.      As  usual,    the  damage  occurred!,  mostly   in  the  hard 
red   sprin<3  vvheat  r;rea,    the  heaviest  losses  taking  place   in  -ccistorn  Ncrth  Dakota 
and  vestcrn  Minnesota  where   reduction  in  yields   of  IG^c  and  5%»    respectively,    were 
recorded.      Cass  County,    North  Dakota,    seemed   to  be  the   cent. r  of  the  damaged 
area.      In  that  County  i^lmc   it  is   estimated  that  ..bout  one  quarter  of  the  wheat 
crop  was  destroyed  on  aoaount  of  black  stem  rust.      In  Visconsin,    spring  wheat 
that  was  plant' d  late  was  br  dly  damaged.      The   other  spring  wheat  states  -  South 
Dakota,   Nebrask.  ,    and   Is-i'n  -  suffered   somewhat  but   to   a  much  less  degree. 

The  acoompunying  map  ^ho'.'^s   the   estimated  average   reductions   in  yield, 
acaording   to  collaborators*      It  will  be  noted   that  most  of  the   recordable  losses 
occurred   in  the  bc:rborry  eradication  ..r -a   and  that  the  states   in    the  western  pa.rt 
of  the  area   suffered  pr:  otically  no  loss   from  th..   disease.      Outside   the   eradica- 
tion area   it  will  be   se^n  that  lOfj  loss   was    reported  from  Texas  where  the  dis- 
ease wintered  over   ''nd,    starting   e.  rly,    spread  northward   to   some   extent.      It  is 
undoubtedly  true   ta.  t  considerable  less  took  p?-ac      in  Oklahoma,    but  estim."  tos 
-re  not  available    for  thr^t  state.      Of  th.-   other  states,    only  Maryland,   Ariz'^na, 
and  Utah  estimate  any   recordable  d  mage. 

The   following  statements   from  coll:  bora  tors  give    informa.  tion  concerning 
the  p-i  cvalvi^nce   and  destructiveness   of  stem  rust  during   1922: 
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Pig.  21.   Estiir;ated  sv^rage  loss  from  stem  rust  of  wheat,  according  to  collabora- 
tors, 1922.   Barberry  eradication  area  is  shown  on  this  map. 

Kentucky:   Occurred  rather  widely  over  the  state,  but  too  late  to  cause 
appreciable  loss.   (Valleau) 

Qhio;3y  June  20  stem  rust  of  v/neat  ne^^r  infected  barberry  bushes  had  be- 
come heavy.   In  some  of  these  instances  the  yield  will  be  much  re- 
duced.  On  this  date  a  trace  of  stem  rust  of  v/heat  could  be  found  in 
widely  separated  sections  of  Ohio.   Farmers  were  cutting  v;heat  in 
'.  *.  .,  central  Ohio  during  last  tv/o  v/eaks  of  June.   (Cereal  Courier  14:(l5^' 
162.   1922) 

Indiana*  Less  than  last  year.  Severe  only  ner.r  berberries.  Four  bad  areas 
and  two  minor  outbreaks.   (G-ardner) 


Illinois;  Infection  this  year  throughout  the  state,  but  the  total  very 

small.   Th'^re  will  pro^Dably  be  \'ery  little  recordable  damage.  (Tehon, 
July  15) 

f4ichigan:  Stem  rust  not  as  yot  comi^on  in  fields  though  v/hect  is  in  hard 

dough  stage.   A  fev;  cjses  found,  but  these  were  close  to  barberry  and 
already  in  tuliospore  stage.   ( Coons,  July  12) 

Wisconsin:  Observed  in  all  sections  of  winter  v/her.t.   Majority  of  crop 

matured  beforu  much  damage  was  done.    Late  planted  spring  v/heat  was 
badly  damaged.   Did  not  see  any  fields  without  stem  rust.   (Vaughan) 
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Minnesota;  Winter  wheat  v/as  matured  early  in  July.   The  amount  of  infec- 
tion varied.   In  most  fields  it  ranged  from  5-lOf^*  ^   ^s^'  fields  were 
found  in  Goodhue  County  in  v/hich  as  many  as  2^%  of  the  plants  were  in- 
fected, but  rust  too  late  to  do  much  damage.   In  spring  wheat  consider- 
able rust  occurred  in  many  sections  of  the  state.   (Sect.  Plant  Path.) 

Iowa:   Only  a  trace  on  v;inter  v;heat,  less  than  I  have  seen  any  time  during 
the  last  seven  years.   (Melhus,  July  I5) 

Missouri:  Very  little  stem  rust  v/as  reported  in  Missouri  this  j'ear.  None 
v.as  noted  in  the  vicinity  of  Columbia  and  only  a  fev/  spot  infections 
have  been  found  in  other  places  in  the  state.   (Hopkins,  July  I5) 

North  Dakota;  Rust  did  severe  damage  in  southeastern  portion  of  the  state 
in  an  area  comprising  perhaps  one-seventh  of  the  total  area  of  the 
state.   (L.  R.  Waldron,  September  l) 

I  covered  a  good  purt  of  Cass  County  and  saw  a  lot  of  damaged 
wheat  both,  Marquis  and  durum.   Latter  was  rusted  badly  again  this  year. 
The  infection  sesms  v/orse  than  in  the  last  several  years,  but  the  dam- 
age may  not  be  as  much  as  most  of  the  v/heat  is  pretty  well  ripe.   All 
late  wheat  v/ill  be  hurt  badly.   The  rust  goes  west  to  about  Jamestown 
in  damaging  amounts,  but  there  is  plenty  of  infection  farther  west, 
(j.  A.  Clark.   Cereal  Courier  I4:  25O,  August  10,  I522) 

V/inter  wheat  matured  during  first  half  of  July.   The  amount  of 
stem  rust  infection  varied,  but  in  general  was  small.   There  are  many 
fields  of  Marquis  wheat  in  the  southeastern  part  of  the  state  v/hich  are 
showing  yO-lOCfo  infection  of  rust.   V/heat  harvest  is  not  quite  com- 
pleted in  this  seocion.   (v/anda  Weniger,  August  I5) 

Judging  by  our  county  yield  figures  for  both  durum  and  hard  wheat 
in  the  counties  where  rust  was  prevalent,  I  v/ould  say  that  Cass  County 
is  the  only  one  where  a  25%  loss  cou.ld  have  resulted.     The  south- 
eastern gx^cup  of  counties  v/ill  average  2^%   below  the  state  yield,  but 
it  was  in  this  district  that  drouth  was  also  a  factor,  if  not  the  prin- 
cipal cause.   (J.  G.  Diamond,  Agricultural  Statistician,  Grand  Forks, 
Nortn  Dakota,  December  2,  1922) 

South  Dai-cb_a;  Rust  remarkably  abundant,  but  very  little  damage  due  to  late 
^'  ■■■■  start.   (Evans) 

Nebraska;   Slight  scattered  infection,  much  less  than  I92I.   (Peltier) 

Kansas:   In  a  fev/  counties  very  heavy  infection  occurred.   Traces  occurred 
in  practically  all  of  the  chief  v^heat  growing  counties.   (Melchers, 
July  15) 

Montana:   Rust  did  not  appear  until  so  le te  in  the  season  that  the  crop  was 
beyond  the  danger  point.   (Swingle) 

Wyoming:   Rust  has  not  been  found  in  this  state  this  year.   (R.  U.  Cotter, 
Cereal  Courier  I4:  243.   August  21,  I922) 
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Colorado;   Quite  prevalent  in  some  sections  of  the  spring  wheat  grov/ing 
area.   It  -vas  especially  common  on  i'/arquis.   V/here  it  v'as  late  sown 
it  vvTiil  be  damaged  to  some  extent.   (Learn,  August  l) 

Most  of  the  grain  of  Colorado  has  been  harvested,  and  we  are 
pleased  to  report  only  a  small  loss  from  black  stem  rust.  (j.  R, 
Fitzsimmons,  Cereal  Courier  I4:  2^%        September  20,  I922) 

Alberta ,  Canada ;  Very  little  rust  was  observed  on  early  sovm  grain.   On 

very  late  grain  a  few  pustules  v/ere  present.  A  little  rust  v/as  pres~ 
ent  on  heavily  irrigated  plots  at  Lethbridge.  None  could  be  found 
on  very  late  seeded  wheat  at  Lacombe.   (G.  S.  Delotog  in  Canadian 
plemt  disease  sUtfrey  report,  I922) 


daskatchev/an,  Canada:  Late  in  the  season  rust  v;as  present  at  Edmonton  on 
very  late  wheat  but  the  main  crop  showed  no  rust-   There  was  con- 
siderable development  of  rust  in  southern  Saskatchewan,  but  little 
injury  v;as  done.   (W,  P.  Fraser  in  Canadian  plant  disease  survey 
report,  I922) 

Manitoba ,  Canada ;   Stem  rust  was  very  irregular  this  year  throughout  the 
Province.   It  would  be  difficult  to  account  for  the  severity  in  some 
parts  and  absence  in  other  parts.   (V.  Vf.  Jackson  in  Canadian  plant 
disease  survey  report,  1922 ) 

New  Brunswick,  Canada:   It  did  not  appcr  to  be  so  active  or  abundant  in 
1921  and  1922  as  in  previous  seasons,  possibly  on  account  of  dry 
summers.   (G.  E.   Cunningham  in  Canadian  plant  disease  survey  report, 
1922) 

Prince  Edward  Island,  Canada;   Prevalent  to  greater  extent  than  last  year 
and  in  many  Cases  crop  was  severely  attacked.   J.  B.  McCurry  in 
Canadian  plant  disease  survey  report,  I922) 

Table  69.   Estimated  losses  from  stem  rust  in  barberry  eradication  area, 
1918-1922,  inclusive.  (Pl.  Dis.  Bui.  Supplements  6,  12,  18  and  24) 
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— 

1. 

1.           : 
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.40+ 
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V/eather  relations 


A  considerable  number   of  collaborators  and  others  mention  ive&thor  con- 
ditions as   the   ri-ason  for  tho   comparatively  small  amount  of  damage   in  I922  as 
compared  with  other  years.     Although  a  number  of  different  v/eather  factors  are 
mentioned  as  being  influential,    the  majority  of  them  seem  to  agree   that  in  many 
places   at  least  dry,   v/arm  weather  held  the  rust  in  check  and  hastened  maturity 
of  the  grain  so   that  the  xvheat  escaped.      In  North  Dakota   it  v,'as  mentioned  that 
a  warm  Ifey  advanced  the  v/heat  crop  so  that  oven  under  favorable  conditions   for 
stem  rust  late  in  the  season,    the  grain  matured  before  great  damage  could  be  done. 
In  Minnesota   it  was  mentioned  that  cool  weather  held  the  disease  in  check.      The 
follov;ing   conments   from  collaborators  and  others   on  this  subject  are  given: 

West  Virginia;      Probably  checked  by  dry  weather  during   latter  stage  of 
heading.      (Giddings  and  Sherv/ood) 

Minnesota.;  Moderate  infections  throughout  the  Red  River  Valley,  but  in 
general  the  v;eather  was  too  cool  for  the  rust  to  do  much  damage. 
(Sect.   Plant  Path.) 

Iowa;     Dry  weather  has   effectively  chcc--ed  stem  rust.      Most  of  the  wheat 
is  harvested  and  only  a   trace   of  damage,      (ivluncie,    July  I5) 

I^orth  Dakota;     Another  thing  that  tended  to  save  the  crop  over  a  good 

proportion  of  the  state  this   year  v/as   probably  the  extremely  warm 
weutVier  for  grov/th  during  li-y.      If  the   temperature  during  May  had 
been  normal   (it  was   several  degrees  above  normal)   the  grain  at  the 
time  when  rust  arrived  v/ould  have   been  perhaps  ten  days   later  in 
development  than  it  v/as.      (L.   R,   V/aldron,    September  l) 

South  Dakota;      The   fore  part  of  July  was   dry  and    tended  to   inhibit  rust 
development.      If  the   last  of  June   and  first  half  of  July  had  been 
moist,    I  believe   it  would  have  been  exceedingly  destructive. 
(Evans) 

Nebraska;     \/heat  hiirvest  aarliast  on  record  due  to  dry  \7eathcr  cflueing 
early  maturity.      ( Peltier,   June  2G) 

Kansas;      Warm  weather  with  lack  of   rain  checked  what  m.i^^ht  have  been  an 
epidemic.      Infection  in  a   light  form  was   present  early  and  would 
undoubtedly  have   spread  rapidly  had  climatic  conaitions  not  inter- 
fered,     (ivielchers) 

Montana :     V/eather  conaitions   in  most  p'^rts  of  the   st^te  have  been  favor- 
able  to  the  development  of  rust  but    it  did  not  appear  until  so 
late   in  the  season   that  the  crop  was   beyond  th-j  danger  point. 
(Swingle) 

Colorado;      Drier  v/eather  than  usual  and  temperatures  above  normal.    (Learn) 

Arizonti;        Year  unfavorable   for  development.      (Brown) 

Washin/^ton;     On  account  of  the  drj''  season  rust  has  not  shown  up  on  ^rain 
to  iiny  appreciable  extent.      (Dc-na,  August  I5) 
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Oregon;  Locif,   drouth  has  prevented  any  development  although  present  through- 
out the  state  in  small  quantities.   (Barss) 

Alberta,  Canada;   The  weather  was  very  dry  in  central  and  northern  Alberta 

during  the  season  and  plant  diseases  were  even  less  than  usual.  Very 
little  rust  v;as  observed  on  early  sov/n  grain.   (G.  E.  Delong  in 
Canadian  plant  disease  survey  report,  1922) 

3askatchev-'any  Canada;   But  little  injury  was  done  by  stem  rust  this  season. 
This  was  probably  due  to  the  dry  weather  that  prevailed  in  July. 
(/.  p.  Praser  in  Canadian  plant  disease  survey  report,  1922 ) 

Notes  from  the  1^22  rust  epidemiology  studies  —  by  E.  B.  Lambert  and  E.  C.  Stakman . 

"The  stem  rust  situation  v/as  closely  watched  this  year  throughout  the 
central  Mississippi  Valley  from  Texas  to  Canada.   Overv/intering  of  stem  rust 
was  observed  in  southern  Texas  and  strong  circumstantial. ovidohco  of  over- 
wintering was  obtained  in  northern  Texas  at  Denison.   The  rust  in  Texas  began 
to  accumulate  in  April,  so  that  by  May  I5  it  v;as  general  throughout  the  cen- 
tral portion  of  the  state.   In  June  the  infection  reached  ten  to  forty  percent 
in  the  northern  part  of  the  state,  with  considerably  less  rust  in  the  south- 
ern areas.   Observations  at  harvest  time  placed  the  damage  in  northern  Texas 
at  about  ten  percent. 

"By  June  1  general  field  inl?ection  had  reached  the  northern  boundaries  of 
Kansas  and  Missouri  and  had  extended  over  into  the  southern  portions  of 
Indiana.  In  Missouri  a  number  of  observations  were  made  during  June.  Althoug] 
the  general  infection  was  light,  a  peculiar  spotted  condition  of  the  fields, 
with  regard  to  the  presence  of  stem  rust,  was  observed  in  several  localities. 
Spots  ranging  from  ten  to  thirty  feet  in  diameter  weru  found  to  be  heavily  in- 
fected, while  the  surrounding  fields  v/ere  only  slightly  rusted.  This  con- 
dition was  probably  due  to  overv/intering  urediniospores  or  to  wind-blown  spore; 

"On  June  1  rust  had  already  appeared  on  cereals  and  grasses  near  barber- 
ries throughout  practically  the  entire  barberry  eradication  areas,  with  the 
exception  of  western  North  and  South  Dakota,  V/yoming,  and  Montana,  For  ex- 
ample, at  Northfield,  Minnesota,  on  June  6,  rust  was  observed  to  have  spread 
for  at  least  a  mile  and  a  half  from  barberries,  traceable  directly  to  aecio- 
spore  infection.   In  this  location,  where  a  careful  study  was  made,  there  was 
t\venty-five  to  one  hundred  percent  infection  on  all  of  the  plants  at  three- 
fourths  of  a  mile  distant  from  the  bushes.   The  spread  of  rust  was  later  def- 
initely traced  from  this  planting  to  a  distance  of  three  miles, 

"Stem  rust  was  first  reported  spreading  from  barberries  to  grains  or 
grasses  on  the  following  dates;  Nebraska,  May  22;  Minnesota,  May  26;  Ohio, 
May  27;  Colorado,  May  28;  V/isconsin,  June  1;  North  Dakota,  June  2;  Michigan, 
Juae  3;  Illinois,  June  8;  New  York,  June  10;  and  Montana,  June  23.   Listing 
these  States  in  the  same  order,  rust  was  first  reported  from  barberries  as 
follov;s:  Nebraska,  June  2;  Minnesota,  June  I7;  Ohio,  June  3^;  Colorado,  June 
15;  vasconsin,  June  29;  North  Dakota,  June  13;  Illinois,  June  8;  New  York,  Jul 
G;   and  Montana,  June  30*   ' 

"In  the  spring  wheat  area  there  was  a  general  epidemic  of  stem  rust  this 
year.  However,  severe  damage  was  confined  to  small  local  areas,  owing  to  the 
fact  that  the  rust  did  not  become  heavy  until  the  grain  was  about  ready  to 
harvest,  ^./hile  this  year's  evidence  indicates  that  the  inoculum  from  the  bar- 
berries alone  could  have  produced  the  entire  eopdemic,  it  is  also  possible  tha 
southern  blown  spores  may  have  contributed  a  share  of  the  late  infection. 


•  190 

V/HEAT  -.  stem  rust 

"All  of  the  work' which  wcs  done^  early  in  the  season,  however, 
indicated  that  the  opid'-rnic  of  rust  which  occurred  in  the  north 
came  principally  from  barberries.   It  v/as  quite  significant  that 
the  number  of  urediniospores  of  black  stem  rust  decreased  rather 
rapidly  as  the  distance  from  known  areas  of  rust  infection  in- 
creased. For  instance,  early  in  the  spring  an  area  was  found 
near  Denison,  Texas,  in  which  there  was  fairly  heavy  rust.  By 
means  of  exposing  spore  traps  on  aeroplanes  it  v/as  found  that 
the  number  of  spores  near  the  rusted  area  was  rather  large  but 
that  the  number  diminished  rather  rapidly  as  the  distance  from 
this  area  increased.   \Vhile  viable  urediniospores  can  be  found 
in  the  air,  and  while  some  of  them  undoubtedly  are  carried  long 
distances,  it  would  appear  that  the  process  of  spread  of  the 
rust  from  the  south  to  the  north  by  means  of  v/ind-blov;n  uredinio- 
spores probably  would  be  so  slow  as  to  make  it  rather  difficult 
for  an  epidemic  to  develop  in  the  north  if  the  barberries  were 
eradicated." 

Barberry  eradication 

Dr.  F.  E.  Kempton  (2)  reports  as  follows  concerning  the  barberry  erad- 
ication campaign: 

S'l  "In  the  barberry  eradication  campaign  conducted  co-operatively 

for  five  years  by  U.  S.  Department  of  iigrioulture  and  13  north-cen- 
tral states,.  fliark«d  progress  has  been  made.  During  1S22,  the  survey 
covered  200  counties.   This  includes  iG  counties  in  Minnesota  and  one 
in  Iowa  surveyed  on  State  funds.   In  these  counties,  186,672  bushes 
were  located  on  ^,2^8   properties,  and  6^6,517  bushes  v;ere  removed 
from  5»799  properties.   Of  275  counties  previously  surveyed,  201 
were  completely  resurveyed  in  1^22,  and  84,142  sprouts  were  found 
and  removed. 

"During  the  five  years,  1918-I922,  practically  all  cities  and 
villages  of  the  I3  States  have  been  covered  once  and  resurveyed  in 
part,  and  475  counties  have  been  completely  covered.   This  includes 
40  counties  surveyed  on  funds  furnished  by  States.   In  the  5  years, 
2,0G6,54-J-  Pushes  have  been  found  Xu   cities  and  villages  and  3»74'^»l'-'2 
on  farms,  making  a  total  of  5,808,643  bushes  found,  of  which  5,140,343 
have  been  removed." 

The  problem  of  the  sprouting  up  of  nev/  plants  from  portions  of  roots  left 
■  in  the  ground  is  proving  to  be  a  very  important  one  in  the  campaign.  Regarding 
this  Kempton  states  (Cereal  Courier  I4:  403,  Dec.  3I,  I922): 


"A  complete  resurvey  has  been  made  in  201  of  the  276  counties 
surveyed  in  previous  years,  and  a  resurvey  also  has  been  made  in 
all  cities  and  towns  covered  in  the  original  farm-to-farm  survey. 
In  this  resurvey,  88,740  sprouts  and  thousands  of  seedlings  were 
found  and  removed  during  the  past  year.   It  has  become  evident  that 
Several  rcsurveys  will  be  necessary.   If  the  entire  root  system  is 
not  removed  when  barberry  bushes  are  dug,  sprouts  may  grov/  even  from 
sniall  bits  of  the  roots  which  are  left  in  the  soil.   To  go  back  after 
a  bush  has  been  dug  and  find  all  of  these  sprouts  is  difficult  and 
expensive.  Furthermore,  it  is  almost  impossible  to  remove  all  of  the 
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roots  which  have  entv/ined  v/ith  the  ro'ot3  of  troes  or  which  have 
grown  into  tha  crevices  between  rocks*" 

N,  F.  Thompson  i-^,,^)   has  conducted  experiments  with  the  use  of  chomicals 
for  killing  barberry  bushes-  About  40  different  chemicals  have  been  tried  and 
two  of  them,  rock  salt  and  sodium  arsenite  have  given  uniformly  good  results, 
being  available,  cheap  and  effective  About  ten  pounds  of  rock  salt  is  piled 
around  the  base  of  the  barberry  bush  at.  any  time  of  the  year  and  complete  death 
of  thsj  plant  is  practically  certain. 

Many  more  escaped  barberry  bushes  have  been  found  than  v;ere  expected  when 
the  campaign  was  started.  Regarding  this  question,  Kempton  states  (Cereal 
Courier  14;  403.  Dec  3I,  1922). 

"The  spread  of  escaped  barberries  to  open  woodlands,  fence 
rows,  rocky  ledges,  brushy  pastures,  and  stream  banks  has  become 
the  most  serious  problem  of  the  oampaAgn.  During  the  past  year,  , 
I33r3^5  escaped  bushes  have  been  found  on  83O  properties.   The 
great  number  of  these  v;ere  in  the  States  of  Michigan,  Ohio, 
Illinois,  V/isconsin,  Minnesota,  and  Iowa.  During  the  entire  o&ttJ-' 
paign,  3>7^*-'»351  barberries  were  found  on  farms,  only  33I780I.  of 
which  v/ere  cultivated  '/hile  3*42S»550  have  been  escaped  bushes. 
These  areas  are  being  carefully  mapped  in  order  to  facilitate  the 
complete  eradication  of  seedlings  and  sprouts.  All  bushes  in 
representative  areas  in  Iowa,  Wisconsin,  Illinois,  I/Iichigan,  and 
Ohio  have  been  treated  either  with  rock  S'-^lt  or  sodium  arsenite 
as  trials  of  that  method  of  eradicating  escaped  barberries." 

Varietal  susceptibility 

J.  Allen  Clark  reports  (Cereal  Courier  I4:  4I.   iVlarch  3I,  1922 )  • 

"Since  the  discovery  of  rust  resistance  in  Kanred  and  Kota 
these  high  quality  varieties  of  coimion  wheat  have  been  used  as 
rust-resistt»nt  parents,  v/hich  has  made  it  unnecessary  to  rely 
upon  the  durum,  wheats  for  obtaining  rust  resistance An  ex- 
tensive scries  of  hybrids  made  between  Liarquis  and  Kanred  in  I917 
and  1913,  with  the  object  of  producing  a  spring  wheat  v/ith  the 
qualities  of  I&rquis  and  the  rust  resistance  of  Kanred,  has  pro- 
duced promising  material 

"Crosses  made  in  1919  ^^'^   19^0,  between  the  rust-resistant 
Kota,  and  Marquis  and  Ruby,  offer  unusually  good  possibilities 

for  obtaining  the  desired  types Several  other  crosses  for 

rust  resistance  have  been  made,  including  the  cross  of  Kanred  and 
Kota,  which  combines  the  tv/o  varieties  that  are  resistant  to  many 
of  the  forms  of  stem  rust.  An  attempt  is  being  made  to  develop, 
synthetically,  strains  of  spring  wheat  resist&nt  to  all  biologic 
forms  of  stem  rust.   (Cooperative  wheat  breeding  experiments  bo- 
tween  U.  S.  Office  of  Cereal  Investigations  and  the  Minnesota 
Agricultural  Experiment  Station) 

0.  S.  Aamodt  (l)  in  his  paper  at  the  Boston  meeting  reports  further  con- 
cerning the  work  of  crossing  Kanred  and  Marquis. 

Melchers  and  Parker(3)  in  their  recent  bulle-tin  have  reported  that  out  off 
the  100  varieties  and  strains  of  winter  wheat  tested,  ull  of  them  v/ere  found  to 
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•e  susceptible  to  stem  rust  except   Kaiired  ard   tvjo  very   similar  pure-line   selec- 
tions,   PIOGG  and  PIOG8.      Another   pure-line  strain,    Kansas  iJo.   239O,    gave  evidence 
if  being  particAlly  rcsisti^nt.      Several  varieties   of  spring   v^'heat  proved  rust   re- 
list&nt  under  the   conditions   of  their  experiments,   though  the  Black  Persian  was 
ihe  only   spring  wheat  variety  of  the   common  or  bread  wheat  group  v;hich  was    found 
;o  be   resistant.      Of  the  varieties   of  durum  or  macaroni  wheat,    Beloturka   (C.    I. 
lo.   1513),    lumillo   (C.    I.   No.iy^b)^    Kubanka   (C.    I.   2094),    Monad   (D-l),    and  Pentad 
,D-5)    shov/ed  definite   signs   of   resistance   to   stem  rust.      A  hybrid  of  lumillo  x 
'reston,    resembling  the  durum  parent,    also  v/as  found  to   be   rust  resir.tant.      All 
)f  the  strains   of  errimer  and  einkorn  grown  gave  some  evidence  of  resistance. 
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Leaf  rust  caused  by  Puccinia  triticina  Eriks. 

Regarding  the  distribution  and  severity  of  l,::af  rust  in  1922,  Dr.  E.  B, 
feins,  who  has  been  investigating  this  disease  with  the  Indiana  Experiment 
station  and  the  U.  S,  Office  of  Cereal  Investigations  r.. ports  as  follows: 
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"Tha  leaf  rust  of  wheat,  Puccinia  triticina,  has  been 
unusually  severe  this  year  throughout  most  of  the  eastern 
United  3^'  tes.   The  rust  has  been  heavier  over  a  wider 
area  than  in  any  year  since  investigations  were  started  in 
1918.   In  addition  to  the  territory  covered  with  heavy  de- 
velopment of  leaf  rust  last  year,  which  comprised  North 
Carolina  and  Tennessee  co  Kansas  northward,  the  Southern 
states  have  suffered  considerably,  especially  Georgia  and 
South  Carolina. 

"Observations  since  I918  would  indicate  that  the  terri- 
tory included  in  a  strip  running  from  Maryland  and  North 
Carolina  westward  through  southern  Ohio,  Indiana,  Kentucky, 
Tennessee  and  Kansas,  is  apparently  rather  uniformly  subject 
to  heavy  annual  epidemics  of  leaf  rust,  the  territory  to 
both  the  south  and  north  escaping  some  years  with  only  a 
moderate  or  light  epidemic." 

A  summary  of  the  reports  of  Plant  Disease  'Purvey  collaborators  shows 
that  leaf  rust  was  especially  severe  in  1922- .  It  v;as  rated  as  more  prevalent 
than  in  I921  in  Kev/  York,  Virginia,  V/est  Virginia,  South  Carolina,  Georgia, 
Indiana,  Illinois,  Kansas,  and  Minnesota,  and  it  will  be  recalled  that  I92I 
was  a  bad  year  for  leaf  rust  throughout  central  eastern  United  States.   The 
following  states  list  leaf  rust  as  being  the  most  important  disease  of  wheat 
in  1922:  New  York,  Delaware,  Maryland,  Virginia,  '.Vest  Virginia,  South  Carolihaj 
Indiana,  Illinois,  Tennessee,  Mississippi,  Oklahoma,  and  Arkansas.   The  states 
of  Pennsylvania,  Georgia,  Ohio,  -Visconsin,  and  North  Dakota  report  leaf  rust 
as  being  the  second  disease  in  importance. 
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Pig.  22.   Estimated  losses  from  leaf  rust  of  wheat,  I922. 

The  accompanying  map  shows  the  estimated  reduction  in  yield  from  leaf  rust 
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aoGording  to  collabox'ators.  An  examination  of  this  map  will  show  that  the 
greatest  losses  occurred  in  the  belt  of  states  mentioned  by  Mains  and  in  the 
Southern  States.   Dr.  Iv^ains  has  given  considerable  attention  to  the  matter  of 
loss,  regarding  which  he  writes  as  follows: 

'         "It  is  of  course  difficult  to  accurately  estimate  the  loss 
due  to  the  leaf  rust  ui  v^heat  on  account  of  the  lack  of  a  basis 
for  comparison.   In  northern  Georgia  and  South  Carolina  a  number 
of  farmers  v/ere  so  alarmed  by  the  rapid  and  heavy  development  of 
the  rust  before  heading  time  that  they  made  inquiries  as  to  the 
value  of  rusted  wheat  for  hay  or  pasturage  and  as  to  the  advisa- 
bility of  plowing  the  crop  under.   In  all  cases  they  were  advised 
against  such  measures,  \7hen  visited  about  May  9r  the  v/heat  in 
this  region  was  very  heavily  rusted,  especially  the  variety  gen- 
erally grov/n,  and  known  as  Tennessee  Purple  Straw,   The  leaves 
had  been  prematurely  killed,  but  the  wheat  had  headed  fairly  well. 
Mr.  R.  P.  Bledsoe  stated  that  the  rust  in  the  region  of  Experiment, 
became  severe  about  March  1st,  when  the  wheat  was  beginning  to 
shoot.  He  estimated  that  the  loss  was  likely  to  be  5^°*  He  later 
stated  that  the  yield  on  Purple  Straw  this  year  at  Experiment  vms 
14  bushels,  while  on  siiiTil;:.r  land  last  year,  when  very  little  rust 
developed,  it  was  30  bushels.   At  Jefferson,  Georgia,  County  Agent 
Hill  Hosch  stated  that  the  rust  became  bad  about  Jilarch  1,  when  the 
wheat  was  about  1  foot  high.  He  estimated  that  the  loss  would  run 
from  25%  in  some  fields  up  to  as  high  as  100^>  in  the  heavier  rusted. 
He  expressed  much  concern  over  the  situation  since  he  stated  that 
more  wheat  had  been  planted  in  that  county  this  year  than  in  the 
past  six  together*   It  is  evident  that  some  years  in  this  region 
the  leaf  rust  of  wheat  is  an  important  factor  in  wheat  grov/ing. 
Apparently  there  is  a  desire  throughout  the  South  for  better 
systems  of  farming  involving  the  adoption  of  crop  rotation  in  which 
the  land  will  have  crops  on  it  in  the  winter  v/hich  will  bind  the 
soil  and  prevent  washing,  and  '//heat  is  most  to  be  desired  for  this 
purpose  on  account  .of  the  value  of  the  crop.   One  of  the  principal 
obstacles  apparently  is  the  loss  due  to  rust. 

•'Throughout  Virginia,  Tennessee,  and  Kentucky,  the  leaf  rust 
of  wheat  apparently  started  somewhat  later  than  last  year,  yet  the 
greater  severity  will  probably  result  in  as  much  loss  as  was  experi- 
enced in  those  states  in  l^Sl.   In  Iciiiana  and  Illinois  the  leaf 
rust  of  wheat  v/as  more  uniformly  severe  over  the  entire  state  than 
last  year,  only  small  areas  as  t>.round  Lafayette,  Indiana,  where 
drought  prevailed  for  three  or  four  weeks  before  harvest  showing 
moderate  or  light  infestations  of  the  disease.  The  loss  conse- 
qq'ontly  for  these  states  as  a  whole  is  likely  to  run  higher  and 
the  disappointing  yields  which  have  been  reported  from  southern 
Indiana  are  probably  due  in  large  part  to  the  general  prevalence 
and  severity  of  the  disease  there  this  spring.  A  few  fields  in 
southern  Indiana  have  been  reported  by  Dr.  Charles  Gregory  as  being 
practically  a  complete  loss  where  leaf  rust  became  heavy  early  when 
the  wheat  was  about  a  foot  high.   The  loss  for  tlie  southern  part  of 
Indiana,  as  estimated  by  members  of  both  the  Soils  and  Crops  and 
Botany  Departments,  was  placed  at  about  20fo,  v/hile  for  the  state  as 
a  v.'hole,  it  was  co.nsidered  as  avr.raging  in  the  neighborhood  of  10%- 
Dr.  Gregory  has  arrived  at  similar  conclusions  by  taking  the  dif- 


195 

'■,'HSi^T  -  Leaf  r.ugt 

forence  shov-n  between  the  toy  estimate  jfi  the  Indi^j^gi  Gropj  Reporter 
and  the  actual  yield  in  August  and  dividing  this  among    Lhc  different 
f.^ctors  producing  reduction  in  yield. 

"In  greenhoar-e  p'X'''eri'^erit.s,  losF.en  as  hip,h   ap  /\.(y/o   have  been  ob- 
tained under  conditions  of  heavy  infection  starting  about  heading 
time,   l^en  heavier  losses  have  been  obtained  when  the  wheat  plant 
is  rusted  earlier.   It  may  also  be  stated  that  the  yield  of  rusted 
plants  when  taken  by  themselves  does  not  create  an  impression  of 
heavy  loss,  the  grain  being  about  as  plump  as  the  non-rusted,  and 
of  fairly  good  number,  but  the  number  is  decidedly  less  than  the 
non-rusted,   I  believe  that  in  the  absence  of  complete  loss  or 
noticeable  effect  on  the  grain,  the  lack  of  a  non-rusted  basis  for 
comparison  is  largely  responsible  for  the  opinion,  often  expressed, 
that  leaf  rust  does  little  or  no  damage.   Part,  at  least,  of  the 
decrease  in  yield  attributed  to  weather  probably  is  due  to  this 
rust." 

Attention  is  called  particularly  to  the  statement  by  Mains  that  as  high 

as  4^0  reduction  in  yield  has  been  obtained  by  experimentally  infecting  plants  j  mt 

v/ith  le&f  rust  and  thst  the  loss  is  not  evidenced  by  shriveled  grains  but  by  a  [  [est 
reduction  in  the  number  of  kernels.   It  is  thought  that  the  production  of  sound 

grains  in  wheat  heavily  infested  './ith  leaf  rust  has  led  to  the  belief  that  the  jftj 

disease  was  not  of  a  serious  nature,  ^   ili: 

Varietal  susceptibility 

fei, 
Mains  reports  as  follows  concerning  the  susceptibility  of  varieties:       i(;t 

ro 
"One  thing  very  hoticeable  this  year  has  been  the  increase 
in  susceptibility  of  a  number  of  the  varieties  which  in  previous 
years  had  shown  high  resistance,  many  varieties  being  only  moder- 
ately resistant,  v/here  before  they  had  shown  a  high  resistance. 
Thus  several  strains  of  Turkey,  Beloglina,  Kcnred  and  some  of  the 
spelts  .  and  durums  sho"V7ed  higher  percentages  of  leaf  rust  this 
year  than  hitherto,  the  presence  of  hypersensitiveness  in  most 
cases  indicating  that  there  was  not  a  complete  loss  of  the  re- 
sistant character.   Otherwise  most  of  the  strains  reported  as 
resistant  last  year  have  shown  high  resistance  in  one  or  more 
plantings.   In  addition  a  number  of  other  varieties  have  been 
observed  showing  resistance.   These  include  a  durum  in  the  vari- 
ety/nursery  of  R.  P.  Bledsoe,  at  Experiment,  Georgia,  several 
Italian  wheats  grov/n  by  Prof.  Essary  at  Knoxville,  Tennessee,  .  .ri 
and  a  number  of  spring  wheats  in  the  nursery  of  J.  G.  Dickson 
at  Madisqn,  Wisconsin,  especially  Acme,  Huguenot,  Medeah, 
ludiillio,  Saragolla,  Kubanka,  Black  Don,  Vernal  Emmer,  Einkorn, 
and  some  8O-IOO  unnamed  selections  mostly  Algerian. 

"Although  Kanred  has  not  been  quite  as  highly  resistant 
this  year,  yet  Dr.  Leighty  and  myself  have  been  able  to  make 
some  very  promising  selections  in  the  P2  generation  of  hybrids 
made  by  Dr.  Leighty  between  Kanred  and  some  24  of  the  principal 
soft  winter  varieties.   About  80O  such  selections  have  been  made 
and  many  of  them  show  considerable  promise  of  combining  the  re- 
sistance of  Kanred  with  the  desirable  characters  of  a  soft  or 
semi -hard  et.  stern  variety. 
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"All  of  the  v/ork  is  complicated  by  the  presence  of  st'-ains 
in  the   Isaf  rust   resulting   in  certain  varieties   shov/ing   consider- 
able differ onc>3   in  susceptibility   in  two  different  localities, 
some   being   immune  at   one  pluce  and   rusted  70-^"^%  at  another,   as 
for   instance,    iMalakoff  C.    I.    /\8^8.      This,    of  course  considerably 
complicates   the  work  of   controlling   leaf  rust  with   resistant  vari- 
eties.     Tv;elve   of  these   ^Lrains   have  been  dif x'erentiated   in  the 
greenhouse  and  31  varieties  have  been  found   to  have  this  differen- 
tial character,    resistant  to  some  and   susceptible  to  others.     No 
variety  has  besn  found  v/hich  is  immune  in  the  seedling   stage  ti> 
all  of  these   strains,    but  also  no  culture  of  leaf  rust  has  been 
sown  to  which  some   of  these  varieties  are  not  either  iviir.une   or 
resistant  so  th-^t   there   is  hope   of  obtaining  a   generally  rcsistdintw 
variety    by  hybridization." 

Melchers  and  Parker   (3)   made  observations  at  Manhattan,    Kansas   for   the 
five-year  period   from  1915-1919'    iriolusive,    showing  that  the  three  pure  lines 
of  Crimean  v/heat,    K&nred,    PloGb,    and  PIO88,   are   remarkably   resistant  to  leaf 
rust  as  it  occurs  in. Kansas  *    -      They   state  that  the    resistance  has   been  mani- 
fested also  in  experiments  field  sewings   in  a  nuraber    of  other   states   and  in 
New   Liouth  Vvales,   i.ustrulia.      They  do  not   claim,   however,    that  the  resistance 
of  these  varieties  will  be  absolute  under  .ill  conditions   or  in  the  presence   of 
all  biologic   strains   of  leaf  rust. 

Collaborators   ir\  Hew  York   and  Oklahoma   report  resistance   in   Kanred; 
Giddings,    in  V/est  Virginia.,   noted  th<it  Gladden  wlieat  is   especially  susceptible; 
Weniger,    in  South  Dakota,    reports   common  wheats  as  generally  not  severely   in- 
fected,   but   Kota  and  some  durums  are  quite   susceptible;  Vaughan,    in  V'isconsin, 
reports  as  follov/s,   under  d-te  of  July  1: 

"Nbch  more  noticeaDle   on  beardless  winter  wheat  than  bearded 
selection  at  Marshfield  and  Ashland  Branch  Experiment  Stations. 
Wisconsin  jf/[OQ,   which  has   been  disseminated  by  the  Agronomy  Depart- 
ment,   shows  a  high  degree   of  leaf  rust  resistance  when  compared 
with  ull  other  winter  v/hect  selections  grown." 
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Stripe  rust  caused  by  Puccinia  glumarum  (Schm.)  Erikss.  &  Kenn. 

Collaborators  in  Montana  and  Californid  reported  stripe  I'ust  as  present  in 
1922,  but  in  slight  amounts.  From  California,  W.  W.  Llackie  reported: 

"Stripe  rust  was  very  scarce  this  year.   In  the  grass  garden 
at  Berkeley  stripe  rust  over-wintered  and  over-sum.mered,  causing 
an  increased  number  of  hosts  to  show  attack.   Sor.te  of  thebe  hosts 
v.'ere  wild  grasses  outside  the  plots-" 
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The  Office  of  Cereal  Investigations  has  contributed  the  follov/in^  state- 
ment and  map  (fig>  23)  talien  from  a  recent  report  on  the  stripe  rust  situation 

by  C.  '■/,  Gungerford  of  Idaho: 

"Practically  no  stripe  rust  developed 
in  the  field  during  the  entire  season.   In- 
deed, it  has  been  difficult  to  keep  cultures 
grov^ing  in  the  greenhouse  due  to  the  ex- 
tremely dry  and  hot  weather »  Information 
secured  from  various  parts  of  the  Pacific 
northwest  and  from  California  show  that  the 
same  condition  existed  over  this  entire 
region.   Professor  'CK/ens  at  Corvallis,  Oregon 
states  in  d.   recent  letter:   'I  have  been  un- 
able to  find  any  stripe  rust- this  fall..   It 
is  the  first  time  in  yecrs  that  this  has 
been  the  case.'-  Mr.  D.  "].  Stephens  of  Moro, 
Oregon,  writes:  'Although  I  mede  diligent 
search  for  stripe  rust  on  our  grains  this 
year,  I  was  unable  to  find  a  dingle  specimen 
This  is  the  first  time  in  years  that  we  have 
not  had  more  or  less  stride  rust. ' 


Pig.  23.   Present  knov/n  distribu- 
tion of  stripe  rust  (Puccini a  g lu- 
marum)  in  the  United  states. 


"Owing  to  cliratic  conditions,  only  two  collections  of  stripe  rust 
were  made  in  Idaho  this  year,  one  at  St.  Anthony  on  liardeum  .jubatum 
and  one  at  Moscow  in  the  grass  garden  late  in  October  upon  Hordeum 
nodosum.   In  192I  stripe  rust  was  very  plentiful  throughout  the  summer 
months. 

"A  study  of  meteorological  data  for  the  last  few  years  throws 
some  light  on  this  question.   The  total  precipitation  during  the  two 
months  of  September  and  October  in  1^20  was  four  and  eighty -nine 
hundredths  inches.   The  precipitation  during  September  and  October, 
1921,  Was  only  two  and  ninety -nine  hundredths  inches.   The  precipita- 
tion during  the  months  of  September  and  October,  1914»  ™as  four  and 
eight  hundredths  inches.   The  normal  for  these  t\/o  months  is  only  two 
and  eighty-nine  hundredths  inches.  The  year  I915  following  the  vrot  f^^l  o 
1914  v/as  the  year  stripe  rust  v:as  discovered  in  the  United  States,  and 
the  rust  was  more  plentiful  according  to  all  reports  that  year  than 
any  other  year  since,  with  the  possible  exception  of  I92I. 

"It  has  been  conclusively  shown  that  stripe  rust  c-:n  overwinter 
at  ^toscov/,  Idaho,  as  mycelium  in  the  tissues  of  various  hosts.   The 
critical  tinie  for  the  parasite  seems  to  be  in  the  late  sumir.er  and 
early  fall  months.   If  the  rust  oversummers  in  sufficient  amounts  and 
congenial  hosts  are  present  and  the  weather  conditions  are  such  that 
the  rust  may  develop  and  infect  these  hosts  early  in  the  fall,  there 
will  be  enough  cv.ar'Tvintering  o-f  the  fungus  to  insure  a  spread  of  the 
rust  in  the  early  spring.   Infection  later  in  the  summer  v/Hl  doubt- 
less depend  to  a  great  extent  on  the  weather  conditions  in  the  early 
summer. 

"During  the  last  year  it  has  been  shown  th it  stripe  rust  may 
overwinter  at  Moscow,  Idaho.   The  rust  developed  on  Hordeum  nodosum 
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plants  in  the  grass  nursery  on  April  3»  1922,  and  the  indications 
were  that  infection  h^d  taken  place  in  the  fall  and  had  remained 
dormant  throughout  the  winter  ►   Jnov;  covered  these  plants  from 
December  until  the  r.iid-.le  of  March.   Several  uredinia  were  found 
on  an  old  leaf  of  a  seedling  of  the  above  host  on  that  date.   The 
infection  had  very  evidently  spread  from  an  old  acar  on  the  lei^f 
where  a  sorus  had  been  the  fall  before.   On  npril  1^,   a  number  of 
seedlings  of  this  host  v;ere  found  infected. 

"Several  nev/  hosts  for  stripe  rust  have  been  found  during 
the  last  year.   In  all  there  are  now  about  sixty  grass  hosts  in 
addition  to  wheat,  barley,  spelt  and  emn.er  which  are  known  to  be 
hosts  for  the  rust-" 


Recent  literature 


Armstrong,  S.  F.   The  Mendelian  inheritance  of  susceptibility  and  resist- 
ance to  yellow  ru3t  (Puo^inia  f[l\iparum   Erikts.  et  Henn.)  in  wheat. 
Jour.  Agr.  Jci.  12:  ^^-^^T"  Feb-  1922- 

Scab  Caused  by  Gibberella  saubmetii  (Mont.)  Sacc* 

During  I922  scab  occurred,  to  some  extent  at  least,  in  all  of  the  wheat- 
growing  states  east  of  the  100th  meridian.   It  was  most  prevalent,  however,  in 


Fig.  24.   Estimated  percentages  of  loss  from  scab  in  t]ie  United  Stotes  dur- 
ing 1922,  according  to  collaborators- 


along  the  Atlantic, •Sf.i.board  from  Virginia  northward  to  Nuv;  York,  fAnd.^n. 
ia  und  p:i.i:ts  of  Qhio^_K'jntucky,  :.nd  T-^nneoaoc.   In  the  c^atcrn  part  of 


the  states  a 

V/cst  Virginia  and  p:\ 

this  general  rcgibn"  the"  disc-.sc  w 

3c  b  c  uc';d..nuch  s-cvcrc  lo^oi:s,.through9ut*  th-. 


prob  .bly  even  more  severe  thr.n  in  I919,  -''ben 
-.stern  v.'hc-.t  i-.rci*   From  Wv^stcrn 
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Ohio,  through  Indi.ana  c\nd  westWc\rd  through  the  rcm-indcr  of  tho  winter  wheat  3cc- 
tion  and  alao  in  thu  spring  whc.'..t  i.ruus,  the  disease  v/as  less  prevalent  than  1.  st 
year  r.nd  cau3ed  only  slight  amounts  of  d.m^.ge.   The  aocompr.nying  mr.y  (fig.  24)  ^hov 
the  estinic-tcd  percentages  of  .looS  in  the  various  states. 

Some  of  the  more  significant  comments  of  collaborators  on  dist.rihut4.an  and 
severity  of  scab  arc  as  follows: 

New  York:  Very  much  more  than  last  year.   (Kirby) 

Mew  Jersey;  No  doubt  more  severe  this  sprirjg.   ( Poole) 

Pennsylvania;  Has  been  serious  this  year.  Reports  indicate  losses  as  high 
as  10-12%  of  the  crops  in  some  fields*  Generally  the  most  important 
trouble  of  wheat  this  year.   (Thurston) 

Maryland;  More  prevalent  than  last  year.  Pound  in  all  fields  and  causing 
considerable  loss  in  many  of  them.  One  field  has  been  found  viith  8c% 
of  the  heads  infected.   (Temple) 

West  Virginia:  More  than  last  year;  of  considerable  importance.  (Giddings) 

Kentucky ;  Much  worse  than  last  year.  The  wheat  scab  organism  appeared  to 
be  an  important  factor  in  the  broken  straw  disease  of  wheat  vvhich  was 
very  destructive  in  Kentucky  this  year.   (Valleau) 

Ohio;   Scab  attack  oiv.,ii(3ad3  ^of  wheat  vas  in  general  in  Ohio  during  season. 
Counts  of  percentages  not  made  in  large  number,  but  estimated  infec- 
tions ranged  as  high  as  20%  with  3-5^  loss  in  yield.   (Thomas) 

Indiana;   Less,  rarely  observed.   (Jackson  and  Mains) 

Illinois:  Apparently  not  so  prevalent  nor  so  injurious  as  in  the  past 
years.   (Tehon) 

Wisconsin;  Scattered  late  infections.  (Dickson) 
Less,  of  minor  importance.   (Vaughan) 

Minnesota;   Less,  very  little  observed.   Only  trace  damage.   (Sec  Plant 
Path.) 

Missouri;  Much  less  severe  this  season  than  last.   (Hopkins) 

North  Dakota;   Less,  not  severe  either  as  seedling  or  head  blight.   The 
disease  has  been  markedly  absent  in  1922,  and  vi/as  only  slightly 
present  in  192I.   The  severe  epidemic  in  I919  ''"^s  followed  in  192O 
by  moderate  severity.   (V/eniger) 

fUpQ-th  Dakota:   Less  than  last  ye^^r,  did  some  damage  which  vvas  slight,  how^ 
ever,   (Evans) 
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Datgs  of  earliest  appearance,  according  to  collaborators; 

June  5  -  Illi-no:  s  June  I7  -  Virginia  June  24  -  Minnesota 
"  7  -  Ivli",JOu  i  "  19  -  New  York  "  30  -  Wisconsin 
"  12  -  Maryland   "  Mid,-  Ohio        " De lav/are. 


South  Dakota. 


rVcathor  relations  in  tlto  wj.ntcr  wheat  area. 


During  the  last  week  of  May  and  the  first  half  of  Juno,  flowering  of  wheat 
ifas  general  in  Kcv;  Jci^aey,  Dola\7are,  Maryland,  southern  Pennsylvania,  western 
rirginia,  V7cst  Virginia,  K^^ntucky,  Ohio,  Indiana,  Illinois,  I-^ssouri,  Iowa,  and 
westward.   The  weathor  conditions  during  this  same  period  v/crc  fuvorablc  for  flower 
.nfcction  with  the  scab  organism  for  the  eastern  part  of  this  area,  but  unfavorable 
|'?roni  central  Ohio  and  Kentucky  westward.   Ihc  month  of  June,  especially  the  first 
)art  of  it,  v/as  extremely  wet  in  the  East,  but  dry  in  the  West,  according  to  the 
fcather  Bureau. 

The  accompanying  map  (fig.  25)  shows  the  areas  in  the  eastern  wheat  sections 
fhcro  four  inches  or  more  of  rc^infall  was  reported  during  June.  Concerning  June 
jrccipitation,  the  Iv'ctthcr  Bureau  issues  the  following  statement  (Monthly  V/eathcr 
lev  lew  50t>:  323.   June  1^22 ): 

"In  the  main,  precipitation  v.'as  frequent  and  unusually  heavy 
over  most  eastern  districts,  in  fact  portions  of  New  York  and  Ncv/ 
England  had  more  rain  than  ever  previously  recorded  in  June.   On 
the  other  hand,  the  month  v/as  distinctly  dry  in  the  great  central 
valleys  and  portions  of  the  far  Northwest.  In' portions- .pC.IHino^s,  , Indiana, 
Iowa,  and  locally  adjacent  Jltates,  the  total  fall  for  the  month  was 
lesb  than  1  inch,  in  some  instances  less  than  half  an  inch,  while  at 
Chicago,  111.,  it  was  but  one-tenth  of  an  inch,  the  least  recorded 
in  June  for  over  ^0   years,  and  similar  conditions  existed  at  other 
points  in  the  Middle  West." 

Statements  from  individual  states  in  this  area  concerning  the  Jun©  weather 
re  as  follows  (Cliraatological  Data  9°:  June  I922) : 

New  York;   "A  moderate  excess  in  temperature-,  deficient  sunshine,  an  un- 
usual number  of  severe  local  storms,  and  the  heaviest  rainfall  on 
record,  not  only  for  Juno  but  for  all  months,  were  the  outstanding 
features  of  the  month." 

Nc-\y  Jersey;   "The  average  v/armth  «f  June,  1922,  in  New  Jersey  has  been  ex- 
ceeded but  thre^  times,  in  1889,  in  l895/  ^^nd  in  1892,  in  the  past 
37  years.   The  other  v;cather  feature  of  the  month  was  the  persistent 
and  copious  rain  which  fell  very  generally  on  the  first  six  days." 

Pennsylvania;  "June  was  a  comparatively  rainy  month  for  the  greater  part  of 
the  state,  and  wet  weather  interfered  at  times  with  cultivation  and 
harvesting,  especially  in  the  eaatorn'and  northeastern  counties." 

Delaware-Maryland ;  "June  was  warm  and  w«t  with  sunshine  belov/  normal.   V/hcat, 
rye,  peas,  strawberries  and  hay  were  somewhat  damaged  by  the  warm 
wot  v/eather  of  the  first  dccadei" 
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Junfei;:2 


June- 11 ^ 


\ 


June  .1 


May  21 


June  1 
May  21 


-  V 


-j  4~^  inches  rainfall  -^^   Over  6  inches  rainfall 

Dates  when  flowering  of  winter  wheat  is  general. 


West  Virginia :   "June  was  considerably  warmer  and  wetter  than  usual." 


Ohio 


"Temperature  for  the  month  averaged  above  normal  and  the  precipitatic 
averaged  below  normal,  but  the  deficiency  was  not  general  over  the  stal 
quite  a  number  of  stations  in  central  and  southeastern  counties  show- 
ing an  excess." 


The  follov/xng  conr.ents  from  coll:.. bora tOrs  indicate  that  scab  was  worst  in 
the  sections  of  the  eastern  states  whcr^  the  June  prt;cipitution  was  her.vicst 
(Sec  fig.  25). 

Now  York:   Over  all  parts  of  the  state  surv^jyed.   (Kirby) 

Pennsylvania :   The  map  submitted  b}'  the  Djpartmjnt  of  Botany  shows  grcatos 
occurrence  in  the  southeastern  quarter  of  the  state. 

Maryland:   More  prevalent  on  Coastal  Plain.   (Temple  &  Jehle) 

Virginia:   Especially  prevalent  in  southwest.   Moderate  injury  reported 
from,  northern  counties.   (Frorame) 
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Vfest  Virginia ;      Guneral,    biit  worse  in  valloys.      (Giddings  &   Sherwood) 

Kentucky.      Especially   bar"    in    Logan  Oounty,    but   soatterod   over  all   of  the 
stdtc.      (V£,llcau]      Ic'^an  County   is    in  south  central  portion  of  the 
state. 

Oh i o :    V/orse   in   southern   portion   of   state. 
_  _ July  21 

July   21     -^ 


July  11 


j  July   11 


:^:^i?^-^^K.=>^.^i:^   .July   1 

June  21 


June'  21' 
0-2   inches   rainfall      '^"--""      4-6   inches   rainfall 

■"  2-4  inches   rainfall  r'-£''r:-'       Over  6   inches   rainfall 

•_ Dates   when   flowering   of  spring  wheat  is  general. 

Fig.    2o-      July  precipitation  in  spring  v^heat  area. 
Weather  relations  jLn_  spring   wh^at  _..rea • 

The   flov/ering   of  spring   wheat  normally   is  gcntral   in  northern   Illinois, 
lov/a,   Nebraska,    and   southern   .Wisconsin,    during    the    last  two  decades   of  June  and  in 
Minnesota   and  IJorth  and   ^jouth  DaKotu    f lov/uring    is   usub  lly  general  during   the   first 
two  decades    of  July, 

j  The  June   rainfall   for   1"322  was   deficient   in   Illinois,    Iowa  and  Nebraska 

region,    with  a   result  that  only   slight    infection  of   scab  occurred.      The  July  pre- 
cipitation for  ^'iinnesota   ajid   the  Dakotas  was   also   much  below  normal,    with   the 
result  that  conditions   ut   flov/ering   time   were  not  favorable   for   infection*     The 
fpllo"'ing   statements   from  the   United  States   'Teather  Bureau   (Climatological  Data 
9      '•    June   cc  July,    1922)   give   c-n  idea   of  the  weather   conditions   in  the   G'oring 
wheat  area: 

Illinois.    June:      "June   was' moderately  warm  and  very  dry.". 

Iowa ,    June ;      "June  v/as    considerably   warmer   than   normal   and  unusually  dry." 
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riebraskg,    June;      "The  v/eathor  conditions   for  Juno   V^22  as   shovm   by   the 

monthly   st-.Lc  averages,   were  v/arm  and  dry  v/ith    -n  f^xc^ss   of  sunshine*" 

kinnesota,    July;      "Thu   special  features   of  the  month's  v/eather  were  the  un- 
usual  coolness  and   drought  over  much  the   larger  portion  of  the   state." 

North  Dakota,    July;       "The  mean   temperature   for   the    state  was   65.6°   or   1,9" 
bulo^/   normal.      The  cr.vorago  precipitation  for  the  state  was  2.43   inches 
or  0.18  inches  below  the  normal." 

South  Dakota,    July;      "The  uvorage  temperature  during   July  v;as  considerably 
below  normal.      The  average  precipit.-tion  for  the   state  was   considerably 
in   excess    of  normal.      Over  most  of  the   northeastern   quarter,    hov;cvcr, 
there  was  a   decided  deficiency,    and  in  the   extreme  northern  oonntjrir.   of 
the  northv/estcrn  quarter   the   deficiency   was   considerable.      At   a   few 
southeastern  stations   there  was  a  d'^ficiency . " 

Tho'  accompanying  map   (Fig.    26)    shows   the  distribution  of  the  rainfall  in  the 
spring   v/heat  states   for   July,    and  also   indicates   the  time   of  flowering   of  wheat  iri 
various  parts   of   the  area.      This  map,    together  v/ith  thepreceding   statements   regard- 
ing  the  weather   conditions,    suggests   an    explanation  for   the   scarcity   of  onah  in 
spring  wheat  during   the  year- 
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.f 

Tako-all  c^.used  by  Ophiobolus  cariceti  (Berk.  c.   Br.)  S^cc. 

In  a  paper  by  Fitzpatrick,  Thomas  and  Kirby  (l),  published  during  1922,  the 
authors  conclude  that  the  Ophiobolus  causing  take-all  of  v/he£.t  in  New  York  is  the 
same  Ophiobolus  that  occurs  on  wheat  in  England,  France,  Italy,  und  Japan,  and  thai 
the  Australian  fungus  is  undoubtedly  also  the  same.   After  comparing  descriptions  j 
and  material  from  a  considerable  num.ber  of  sources  they  conclude  that  the  correct  j 
name  for  the  fungus  is  Ophiobolus  cariceti  (Berk.  &  Br.)  3acc. 

During  1922  the  disease  was  found  occurring  again  in  New  York  over  uven  a 
somewhat  larger  territory  thc.n  in  I921.   Hov^ever,  although  it  was  found  in  a  highei 
percentage  of  fields,  the  disease  v;as  not  so  severe  as  during  the  previous  year  anc 
the  loss  was  not  so  great,  being  estimated  at  only  about  1/';.   It  v/as  further  csti- 
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mated  that  take-all  occurred  in  about  64?^  of  the  wheat  fields  of  New  York  state, 
most  of  which  are  in  western  New  York  where  the  disease  is  most  prevalent.   Kirby 
reports  that  Forward,  Dawson,  and  Red  Wave  showed  the  greatest  resistance  of  the 
varieties  observed.   Tho  follov/int,  are  comments  of  the  New  York  collaborators  con- 
cerning the  1922  situation: 

"The  killing  during  this  wet  year  was  leas  than  last  year 
but  the  diseased  plants  were  not  as  badly  dwarfed  and  many  in- 
fee ted  plants  showed  almost  no  symptoms.   In  one  or  two  wheat 
fields  0.  cariceti  was  found  on  nearly  every  plant  but  the  number 
of  dead  plants  v/as  very  low.  It  was  observed  that  most  of  tho 
plants  had  one  or  two  healthy  culms  with  normal  heads  but  that 

j       the  other  culms  were  dwarfed  and  dead  and  were  infected  v/ith  0. 

I       carioeti. 


Total  no. 

:  No.  of  fields 

:  Average  percent 

County 

I      fields 
:  surveyed 

:   with  tnkc-all 

:  killed  by  take-all 

Cayuga 

Eric 

Gencscc   ; 
Monroo 

1 

1    : 

57 

1      : 
11 
1 

:       1.3 

.2 

:       t 
t 

Orleans 

:      7 

1 

t 

Seneca 
Tompkins 
V/ayne     ; 

3 

3 

4-3 
t 

1 

Tot..l     ; 

124    : 

85    ■ 

.   True  Av.  .8 

(Kirby)" 

"Last  year  Kirby  and  Thomas  were  of  the  opinion  that 
manure  containing  cont.i.minated  straw  was  largely  responsible 
for  the  persistence  of  the  disease  in  v;hect  lands,  but  now 
after  making  a  more  careful  cx^.raination  of  affected  .^rcas 
wc  are  of  the  opinion  thut  quack  (Agropyron  rcpens)  which  is 
somewhat  resist.:nt  to  the  disease  harbors  the  parasite  from 
one  wheat  se-  son  until  the  next.  \7c  were  c.ble  to  find  affected 
quack  in  nearly  all  of  the  take-all  areas."   (Barrus,  July  7^- 

Reports  of  the  occurrcnco  of  ti.ko-all  in  the  field  hr.ve  also  been  received 
from  the  other  three  states  reporting  the  disease  last  year.   In  Indiana  a  very 
slight  amount  was  found  on  one  farm  in  Knox  County  by  H.  S.  Jackson.   In  Arkansas 
it  was  found  again,  in  one  field  only,  near  Fcycttovillc  where  it  caused  a  severe 
root  rot  and  was  affecting  about  75%  of  the  plants  in  t'ae  field.   In  Oregon, 
Barss  reports  th^^t  it  v/as  present  in  the  Willamette  Valley  but  was  so  scarce  this 
year  as  to  escape  notice.   The  greatest  dam^.ge  found  was  1%   in  one  field  ne^^r 
Hillsboro. 

At  the  Wisconsin  Experiment  Station,  H.  H.  McKinncy  conducted  some  experi- 
ments on  the  relation  of  soil  temperatures  to  infection.   Re^irrding  the  work,  he 
reports  ^s   follows:   (Cereal  Courier  I4:  23-25.  Feb.  28,  I922) 

"With  the  assistance  of  E&f.  R.  J.  Davis,  gr^-du^to  student  in 
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riebraska,  June;   "The  v;e^;thor  conditions  for  June  1922  as  shown  by  the 

monthly  st-.tc  averages,  were  v;arm  and  dry  v/ith  -n  r^xonss   of  sunshine «'• 

kinnesota,  July;   "Th-.i  special  feutures  of  the  month's  v/eathcr  wore  the  un- 
usual coolness  and  drought  over  much  the  larger  portion  of  the  state." 

Korth  Dakota,  July;   "The  mean  temperature  for  the  state  was  G^,G°   or  1.9° 
bclou  normal.   The  average  precipitation  for  the  state  was  2,43  inches 
or  0,18  inches  below  the  normal." 

South  Dakota,  July;   "The  average  temperature  during  July  v;as  considero.bly 

below  normal.  The  average  procipit-.tion  for  the  state  was  considerablji 
in  excess  of  normal.  Over  most  of  the  northeastern  quarter,  hot; ever, 
there  was  a  decided  deficiency,  and  in  the  extreme  northern  count jrjr;  ol 
the  northwestern  quarter  the  deficiency  './as  considerable.  At  a  few 
southeastern  stations  there  was  a  dv,ficiency. " 

The  accompanying  map  (Fig.  26)  shows  the  distribution  of  the  rainfall  in  the 
spring  v/heat  states  for  July,  and  also  indicates  the  time  of  flov/ering  of  wheat  in 
various  parts  of  the  area.   Tliis  map,  together  with  thcpreceding  statements  rcgard-l 
ing  the  weather  conditions,  sugi:;e5ts  an  expl^-n^tion  for  the  scarcity  of  orfih  in 
spring  wheat  during  the  year- 
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Take-all  cusod  by  Qphiobolus  cariceti  (Berk.  a.   Br.)  S^cc. 

In  a  paper  by  Fitzputrick,  Thomas  and  Kirby  (l),  published  during  1922,  the] 
authors  conclude  that  the  Ophiobolus  causing  take-all  of  v/hcat  in  New  York  is  tho 
same  Ophiobolus  that  occurs  on  v/heat  in  England,  France,  It;.ly,  und  Japan,  and  tha 
the  Australian  fungus  is  undoubtedly  also  the  same.   After  comparing  descriptions 
and  material  from  a  cpnsideruble  num.ber  of  sources  they  conclude  that  the  correct 
name  for  the  fungus  is  Qphiobolus  cariceti  (Berk.  &  Br.)  3acc» 

During  1922  the  disease  was  found  occurring  again  in  New  York  over  <jven  a 
somewhat  larger  territory  thc.n  in  I921.  However,  although  it  v/as  found  in  a  highc| 
percentage  of  fields,  the  disease  v/as  not  so  severe  i..>s  during  the  previous  year  arj| 
the  loss  was  not  so  great,  being  estimated  ut   only  about  1%.   It  was  further  esti-! 
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Tiated  that  take-nil  occurred  in  about  Q^o  of  the  wheat  fields   of  New  York  state, 
oiost  of  which  are  in  western  New  York  where   the  disease   is  most  prevalent.      Kirby 
reports   that  Forward,   Dawson,    and  Red  Wave   showed  the  greatest  resistance   of  the 
varieties   observed.      Tho  following  are  cotanents  of  the  New  York  collaborators  con- 
cerning  the   1922  situation: 

"The  killing  during  this  wot  year  was   less  than  last  year 
but  the  diseased  plants  v/ere  not  as  badly  dwarfed  and  many   in~ 
fected  plants   showed  almost  no  symptoms.      In  one  or  two  wheat 
fields  0.    cariceti  was  found  on  nearly  every  plant  but  the  number 
of  dead  plants  v/as  very  low.      It  was   observed  that  most  of  tho 
plants  had  one  or  two  healthy  culms  with  normal  heads  but  that 
the   other   culms  were  dwarfed  and  dead  and  were   infected  with  0. 
cariceti. 


Total  no.    ■ 

:      No.    of  fields 

.   Average   percent 

County 

:      fields 
.    surveyed 

with  tokc-all 

;      killed  by   take-all 

Cayuga 

''            59-        : 

57 

1.3 

Eric 

1 

1 

.2 

Genesee        : 

38           : 

11 

:                 t 

Monroe 

1           : 

1              : 

t 

Orleans 

7 

1 

t 

Seneca 

3 

3 

4-3 

Tompkins 

7 

"^ 

t 

V/ayne             ; 

0 

8 

1 

Tot.-.l               ; 

124          : 

85     ^ 

True   Av.    .8 

(Kirby)" 

"last  year  Kirby  and  Thomi-s  were  of  the  opinion  that 
manure  containing  cont.i.minatcd  straw  wns  largely  responsible 
for  the  persistence  of  the  disease  in  wheat  lands,  but  now 
after  making  a  more  Co.rcful  ex^-minj-^tion  of  effected  .-rcas 
we  are  of  the  opinion  th..t  quack  (Agropyron  rcpens)  which  is 
somewhat  resistant  to  the  disease  harbors  the  parasite  from 
one  wheat  se.  son  until  the  next.   V/o  were  :.ble  to  find  affected 
quack  in  nearly  all  of  the  take-all  areas."   (Barrus,  July  7). 

Reports  of  the  occurrence  of  t;.ke-all  in  the  field  have  also  been  received 
from  the  other  throe  states  reporting  the  disei.se  last  year.   In  Indiana  a  very 
slight  amount  was  found  on  one  farm  in  Knox  County  by  H.  S.  Jackson.   In  Arkansas 
it  was  found  ugain,  in  one  field  only,  near  Paycttevillc  where  it  Cc^uscd  a  severe 
root  rot  and  was  affecting  about  75%  of  the  plants  in  the  field.   In  Oregon, 
Barss  reports  thut  it  was  present  in  the  lYillnmcttc  Valley  but  was  so  sci^rcc  this 
year  as  to  escape  notice.   The  greatest  d.-mi..ge  found  was  1%   in  one  field  ne^r 
Hillsboro. 

At  tho  V/isconsin  Experiment  Station,  H,  H.  McKinncy  conducted  some  experi- 
ments on  the  relation  of  soil  temperatures  to  infection.   Regrrding  the  work,  he 
reports  -^s  follows:   (Cereal  Courier  Id-:  23-25.   Feb.  28,  1^22) 


''With  the  assistance  of 


R.  J.  Davis,  gr-du^to  student  in 
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plant  pathology,  a  preliminary  s oil-tempera turo  experiment 
with  Ophiobolus  /^raminis  has  been  carried  on  in  the  ♦Wisconsin 
tanks.  »  Soil  was  inoculatod  v/ith  pure  culture  of  the  organism 
grown  from  a  single  ascospore  isolated  from  a  diseased  vmeat 
plant  collected  near  Corvallis,  Oregon.   This  experiment  shov/s 
that  at  favorable  sail  temperatures,  the  parasite  produces  a 
severe  seedling  blight  and  often  kills  the  plant  within  I4  days 
after  sowing.   The  greatest  injury  occurred  in  soil  held  at 
temperatures  near  2.2°   and  24°C.   The  characteristic  blackening 
of  the  base  of  the  seedling  and  the  'plate*  of  the  mycelium  are 
strikingly  evident.   Badly  infected  seedlings  turn  yellov/  just 
below  the  tip  of  the  leaves  and  gradually  the  whole  plant  turns 
yellow  and  then  a  bronze  color.   Severe  root  rotting  also  takes 
place  at  favorable  temperatures. 

"The  seedling  blight  symptoms  produced  by  Ophiobolus  graminis 
are  strikingly  different  from  those  produced  by  Helminthosporium 
sativum  and  C-ibberella  saubinetii  as  well  as  from  the  first  symp- 
toms of  the  false  take-all.   (t'osette)." 
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Rosette,  cause  undetermined 

In  the  field,  this  disease  was  reported  only  from  Indiana  and  Illinois, 
where  it  has  been  knovm  to  occur  for  several  years.   It  was  found  on  one  ad- 
ditional ferm  in  Laporte  County. Indiana ,  by  J.  B.  Kendrick,  and  in  Illinois  it 
was  found  scattered  in  a  number  of  places  on  Red  Cross  v/heat. 

Very  important  progress  on  the  study  of  the  cause  of  this  disease  has 
been  made  during  the  past  year  by  McKimiey,  Eckerson  and  V/ebb  (l).   They  find 
intracellular  bodies  associated  with  the  diseased  tissues  and  report  that  in 
some  stages  the  rosette  disease  strongly  resembles  mosaic.   (See  also  report  by 
Peltier  on  wheat  mosaic,  page  215). 

Recent  literature 
(Cited): 

(1)  McKinney,  H.  H. ,  Sophia  H.  Bckorcon,  and  R.  \T.  't'ebb.   Intracellular 
bodies  associated  with  the  rosette  disease  of  vjheat.  (Abstract) 
Phyropath.  13:  Jan.  I923, 

(Kot  cited) : 

McKinney,  K.  H. ,  and  larrimer,  W.  H.   Symptoms  of  wheat  rosette  com- 
pared with  thoaa  produced  by  certain  insects.   U.  S.  Depart.  Agr. 
Bui.  1137;  1-8.  PI.  1-4.   March  I923. 
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McKinney,  K.  K.   Investigations  of  the  rosette  disease  of  wheat  and 
its  control.   Jour-  Agr.  Res.  23:  77I-8OO.  Mar.  1922. 

Stevens,  P.  L.   The  Kelminthosporiuim  foot-rot  of  v/heat,  with  observa- 
tions on  the  morphology  of  Helminthosporium  and  on  the  occurrence 
of  saltation  in  the  genus.   111.  Dept.  Reg.  Educ.  Div.  Nat. 
Hist.  Survey  Bui,  I4:  77-I86-  1-23 .  June  1922. 

Helminthosporium  blight  caused  by  Helminthosporium 

sativum  P..  -K*'  &.B.   (See  also  black  point,  page.  214) 

This  fungus  was  the  cause  of  seedling  blight,  leaf  spot,  and  head  blight  in 
a  nimiber  of  states,  particularly  those  in  the  spring  wheat  section.   In  Wisconsin 
JTaughan  reports  it  as  causing  a  trace  of  damage  as  a  seedling  blight  and  leaf  spot 
:all  over  the  state  on  spring  v;heat.   In  Minnesota  the  disease  was  also  reported  as 
present  throughout  the  state  and  causing  considerable  injury  in  some  areas.   It 
occurred  in  about  the  sam.e  amounts  as  usual  there  and  took  the  form  of  leaf  and 
head  injury.   In  Worth  Dakota,  Weniger  reports  it  as  about  as  prevalent  as  usual 
and  not  very  important  as  a  seedling  blight,  but  causing  considerable  daimage  as  a 

[head  and  kernel  disease-   One  half  percent  reduction  in  yield  for  the  state  is 
estimated  and  some  fields  were  found  with  ^Ofo  of  the  heads  affected.   The  statement 

lis  made  that  this  is  a  disease  of  durum  wheat  particularly,  and  more  severe  on  red 
jiurums  than  on  amber.   It  is  confined  to  the  Red  River  Valley  conditions  of  heavi- 
er rainfall  and  soils.   From  Kansas  and  Idaho,  this  disease  is  reported  as  causing 
slight  damage  as  a  seedling  blight,  and  from  Saskatchev/an  the  fungus  was  reported 
as  common  on  stems  and  heads  of  durum  v/heat. 

•decent  literature  -  See  rosette  above - 


Other  foot  and  root  rots 

Aside  from  the  take-all,  rosette,  and  Helminthosporium  blight,  other  foot 
'and  root  rots  have  been  reported  daring  the  year.   Important  progress  has  been 
Dade  in  the  investigation  of  the  disease  that  occurs  in  Kansas  v;here  it  was  re- 
ported from  the  six  follov/ing  counties  during  1922:  Riley,  Jefferson,  Dickinson, 
jSedgv/ick,  Rice,  and  McPherson.  An   extensive  co-operative  project  between  the 
Kansas  Experiment  Station  and  the  Office  of  Cereal  In-vestig-.tions  is  established 
at  Abilene,  Kansas,  where  crop  rotations,  soil  fertilizers,  soil  sterilization, 
and  v&rieties  are  being  studied.   \/ojnov/icia  gra minis  (McAlp.)  Sacc.  &  D.  Sacc. 
tias  been  found  associated  with  this  Kansas  disease  and  the  same  fungus  has  also 
been  collected  during  the  past  year  in  He'..'  York,  where  Kirby  reports  it  on  Dav/son 
and  No.  6  Junior,  and  in  Oregon  where  Earcs  reports  its  occurrence  in  Union  County. 

Sclerotium  rhizoides  Auersw.  was  reported  from  Fremont  County,  Idaho, 
icilling  plants  during  the  v/inter  and  early  spring.   The  damage  ranged  from  1  to 
%   loss  in  infested  fields.  Regarding  it,  Hungerford  reported  as  follows: 

"Some  time  ago,  I  received  specimens  from  the  same  county 
where  the  Helmanthosporium  root  rot  of  wheat  occurred  last  year, 
of  a  Sclerotium  disease  of  wheat.   I  sent  some  to  Dr.  Humphrey  and 
to  Mrs-  Patterson.  A  fexi   days  ago,  I  received  a  letter  from  Miss 
Charles  stating  that  the  disease  was  probably  Sclerotium  rhizoides • 
It  appears  that  this  disease  has  never  been  seen  but  once  before 
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Varieties  reported  as  affected  by  black  chaff  are  Kanred  in  V/isconsin,  and 
Marquis,  Preston,  and  Kota  in  North  Dakota. 

Table  yO-   Losses  from  and  relative  importance  of  black  chaff  of  wheat,  as 
reported  by  collaborators #  1922. 


State      ' 

Importance 

1922         " 

:     Amount  compared  with      s 

'  Percentage 

:    1921    ! 

:   Average  year     j 

loss 

Oklahoma      : 

Very  important 

:  More     : 

More           t 

:     2 

Arkansas 

:  None 

r  Same     j 

'     Same 

(     0 

Wisconsin 

:  Ivlinor 

:     _— ~   < 

;        ._.            < 

:     0 

Iowa 

:  Very  little  found 

;       —   ! 

J 

0 

North  Dakota 

:  More  found  than  in 

i     any  previous  year 

:  More     ; 

More 

t   Trace 

South  Dakota 

:  Little 

:  Same 

;  Same           : 

s     0 

Kansas 

•      

:  lomewhat 

1      • 

:   more 

Trace 

i       ,0 

AntHi«0|>d«^'  o»i*ee€l  ty  g<?lJLetiattrl6b^<m  crereaXa  Hftnns 

Anthracnose  was  reported  from  New  York,  Pennsylvania,  Delaware,  Maryland, 
Virginia,   Kentucky,  Louisiana,  A/kansas,  Ohio,  Indiana,  V/isconsin,  and  Iowa. 
In  Ohio  it  was  much  more  prevalent  than  during  1921,  and  was  the  most  destructive 
disease  of  wheat,  according  to  R.  C.  Thomas,  who  said  that  v/hile  the  disease  oc- 
curred throughout  the  state  it  was  more  severe  in  the  southern  and  western  por-'-. 
tions  and  in  fields  where  wheat  followed  wheat.  The  total  loss  due  to  it  was 
placed  at  fifteen  or  twenty  percent.  The  inju-^y  described  as  due  to  anthracnose 
in  Ohio  is  similar  to  the  so-called  "broken  s^i'aw"  reported  from  Kentucky  and  to 
similar  diseases  of  unknown  cause  found  in  otiier  states  (see  "broken  straw" 
page   ).   Other  states  reporting  more  of  the  disease  than  usual  were  New  York, 
where  the  loss  was  estimated  at  1%,  and  Pennsylvania.  A  loss  of  one-half  percent 
was  reported  from  Virginia,  v/here  the  disease  v/as  said  to  be  more  common  in  the 
southeastern  part.   In  other  states  v/here  it  occurred  anthracnose  was  of  little 
or  no  importance.'  The  disease  does  not  occur  in  Connecticut  or  Washington, 
according  to  collaborators- 


Recent  literature 


Anthracnose  disease  •... 

July  11,  1922. 
PI.  Bis.  Bui.  G:  27,  49. 


Ohio  Agr-  Exp.  Sta.  unnumb.  leaflet. 
1922, 


says: 


Diseases  caused  by  Septoria  spp. 
George  P.  V/eber,  in  his  recent  paper  on  Septoria  diseases  of  wheat  (l) 

"On  wheat  there  are  two  diseases  caused  by  different  species  * 
of  Septoria,  namely,  S.  nodorum  Berk,  and  S.  tritici  Desm.  The 
one,  caused  by  S.  nodorum,  attacks  the  glumes  most  commonly,  pro- 
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ducing  brovm  blotches  on  them,  hence  it  has  been  called  'Gluine  Blotch.' 

This  disease  may  also  attack  the  rachis,  culms  and  leaves.   The 
other  di.ser.ce,  c  lused  by  5.  tritici,  attacks  the  leaves  only,  produc- 
ing conspicuous  light,  colored  lesions  in  v/hich  the  dark  colored  pycnidia 
are  prominent  and  produce  a  speckl^  appearbnoo.  ,   On  account  of  this 
-^outstanding  characteristic  the  name  'Speckled  Leaf  Blotch*  is  here  sug- 
gested for  this  disease." 

Glume  biptch  cAuBed  by  Septoria  nodorum  Berjfc.  ,   . 

According  to  Weber,  the  glume  blotch  of  v;heat  is  widely  distributed  in 
the  v/heat-growing  sections  of  the  United  States,  but  has  been  reported  as  most 
prevalent  from  the  South  and  from  the  east-central  states>v  Ordinarily  the  damage 
due  to  it  is  probably  small,  but  it  is  sometimes  reported  as  causing  severe  local 
losses. 

V-laen  retained  in  pycnidia,  pycnospores  remain  viable  over  winter  in  the 
vicinity  of  Madison,  Wisconsin.   The  leaves  may  be  infected  at  any  time  during 
spring,  summer,  or  fall,  v/hile  on  the  heads  infection  probably  takes  place  about 
the  time  they  appear  out  of  the  sheath- 

In  1922  collaborators  reported  the  glume  blotch  from  Connecticut,  New  York, 
Pennsylvania,  Delaware,  fylaryland,  West  Virginia,  Virginia,  Kentucky,  Tennessee, 
Alabama,  Arkansas,  Wisconsin,  Kansas;  and  in  Canada  it  was  reported  from  Hew 
Brunswick,  (G.  C.  Cunningham)  Saskatchewan,  (W.  P.  Praser)  and  Alberta,  (G.  E. 
Belong).   The  importance  of  the  disease  in  the  various  states  is  indicated  in  the 
following  table. 


Table  ']\.      Relative  prevalence  and  importance  of  glume  blotch  of  wheat, 
as  reported  by  collaborators,  I322. 


Prevalence  and  importance    : 

Amount  compared  with 

Amount  of  loss 

State 

Average 

or  damage 

:                      1922                                 : 

1921 

year             : 

New  York 

:   General,    moderate 

:  Much  more    : 

:               .5-lfo 

Delaware 

General,    not  important 

•    Less               ; 

Same 

;                               

Maryland 

:    Most  on   Coastal  Plain             : 

More               ; 

IVfore 

.5% 

Virginia 

Es'iecially   in  south                 ; 

— 

:        5-i-; 

:               .5%,    per- 

♦                                                            J 

.. 

haps  more 

West  Virginia 

.    Slight  importance 

^ame               ; 

Same            : 

Apparently 
very   slight 

Kentucky 

:   General  4:-          ...1. 

Much  more 

;   Much  more 

1/0  or   less 

Alabama 

Slight,    general 

;       —              ; 

— 

:      1-5^-. 

Arkansas 

'   Slight 

Same 

.   Same 

1 

Wisconsin 

-M^ 

Lpss               : 

—             : 

— 

Alberta 

•                                  -*--. 

:           ; 

— 

Trace 

New  Brunswick     ; 

•   Very  important,    general;    oi 

le  of  the   chj 

.ef  causes   c 

)f  poor   crops 

Saskatchewan 

Not  much   observed,    southerr 

3 

Regarding  the  loss  of  one-half  percent  reported  from  Virginia,  Promme  says: 

"The  damage  may  be  considerably  in  excess  of  the  estimate,  '...    ..:,<.■• 
but  thfe-re  is  little  definite  information  in  regard  to  injury  from 
this  disease." 


! 


an 
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Maryland  and  Kentucky  both  report  a  wet  season  as  very  favorable  to  the 
disease,  while  in  Wisconsin  the  weather  v;as  too  dry  during  the  heading  stage  of 
wheat  to  permit  t':e  development  of  the  usual  amount. 

According  to  the  results  of  inoculation  experiments  conducted  by  V/eber, 
Poa  pratensis,  rye^  and  all  species  of  wheat  may  be  attacked  by  this  disease.   In 
the  case  of  rye,  hov/evcr,  only  the  leaves  are  affected,  while  with  both  wheat  and 
Poa  pratensis  all  parts  of  the  plant  above  ground  are  susceptible.   Triticum 
spelta,  T.  monoc cecum,  and  T.  dicoccum  were  less  susceptible  than  the  other  specie 
inoculated,  -  T.  durum,  T.  aestivum,  T.  compactum,  T.  turgidum,  and  T.  polonicum. 
Wo  especial  difference  in  the  susceptibility  of  the  several  varieties  of  T- 
aestivum  was  noted.   The  relative  susceptibility  of  a  number  of  varieties  of 
v/heat  to  this  disease  as  observed  at  the  Kentucky  iigricultural  Experiment  Station 
and  reported  by  Valleau.  i.3  indicated  in  table  ']2. 

Table  72*   Susceptibility  of  wheat  varieties  to  Septoria  glumo  blotch  at 
the  Kentucky  Agricultural  Experiment  Station,  July  1,  1922. 


Severity 
:   of 
Infection 


0 
0 

+++ 

+++ 

0 

0 

++ 
0 
0 

+  + 

0 
0 
0 
0 

0 
0 
0 

0 

0 

++ 

+ 

+  +  + 

+ 

0 

0 


Variety 


Alabama,  C.  I.  5785 
Beloglina  P  758  C-  I.  I544 
Big  Harvest  Fultz  -  Purdue 
Diamond  C.  I.  57IO 
Dietz  Longberryy, 

c.  I.  5570 

Early  Red  Chief,  C.  I. 

3582 
Eclipse,  C.  I.  5G74 
Economy,  C.  I.  3397 
Egyptian,  C.  I.  3049 
Farmer's  Trust,  C.  I.  3346 
Fulcaster,  C.  I.  3407 
Fultz,  C.  I.  A809 
Fultz,  Row  22b 
Fultz o-Mediterranean, 

c.  I.  5353 

Gluten  B  86,  C.  I.  3427 
Golden  V/ave,  Row  85 
Harvest  Queen,  C.  I.  5314 
Hickman,  C.  I.  5313 
Hybrid  10c  5-2-4  Purdue 
111.  Chief,  Purdue 
Imperial  Amber,  C.  I,  4860 
Jolly  Parmer,  C,  I.  5858 
Kanred  P-762,  Kan.  24OI 
Lancaster-Fulcaster, 

c.  I.  3455 

Lebanon,  C.  I.  3456 


Severity 

of 
infection 


0 

0 
++ 
++ 

+  + 

+  + 

+ 

+  +  + 

+  +  +  + 

++  +  +  • 
+  +  +  +  " 

+ 

+  + 

0 

+ 

0 
0 
0 

+ 
+ 
0 
0 
0 
0 


Variety 


Malakoff,  C.  I.  4898 
Mammoth  Red  52,  C.  I.  5587 
Mediterranean,  C.  I.  3332 
Mediterranean,  C.  I-  5^H 

Mediterranean,  C.  I.  5834 

Michigan  Amber,  Purdue 
Michikoff,  Purdue 
Missing  Link,.C.  I.  486G 
Nixon, G.  I,  /^G^,   Row  864 
Pennsylvania  44 
Poole,  C.  I.  336G 
Red  Cross  Row  33 
Red  Hussar,  C  I.  4843 

Red  Rock,  Row  III5 
Red  V/onder,  C.  I.  5817 
Sibley  New  Golden,  C.  I.  352CI 
Squarehead  Master,  C.  I.  3283, 
Stoner  (Miracle),  C.  I.  5665 
S toner,  C.  I.  5777 
Trumbull,  C.  I.  5657 
Turkey  Minn.  I549 
Turkish  Amber,  C.  I.  5829 
Valley,  C.  I.  3376 
P-1066  Kan.  2415 


lie 


I   to' 

itsi 


+  +++ 


[ndicates   severe   infection 


0  Indicates  very    little   or  no 
infection. 
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WHEAT  -  PpecJtlod  leaf  .blotch 

New  York:  Velvet-chaffed  varieties  seen  to  hRve  hoovier  inf'^ction  than  the 
smooth -cha  f f ed .   ( Chupp ) 

Maryland;  Fultz  is  ^'ery   susceptible  (Temple  and  Jehle) 

Mew  Brunswick:  Da^'son's  Go.lden  Chaff,  a  fall  variety,  at  least  shows  re- 
sistance, if  not  immunity.  (G.  C.  Cunningham  in  Third  Ann.  Rept.  of 
Canadian  Plant  Disease  S-urvey). 

^eckled  ,lgaf.^lotch  caused  by  Septoria  tritici  Desm. 

As  is  the  case  with  the  glume  blotch,  the  speckled  l^uf  blotch  is  also 
idely  distributed  in  the  United  states,  according  to  'i.eber-   It  h^s  been  reported 
rom  almost  every   v;heat-g rowing  state.   The  loss  due  to  this  disease  is  very  diffi- 
ult  to  determine.   It  seems  to  be  greatest  on  seedlings  in  the  fall  and  on  tillers 
n  the  early  spring..  Under  favorable  conditions  the  disease  may  cause  serious  dam- 
ge,  and  even  death  of  plants.   The  pycnospores  remain  viable  throughout  the  winter 
hen  retained  in  pycnidia,  end  the  fungus  overwinters  in  this  stage-   V/heat  plants 
ave  becom.e  infected  during  every  month  except  Jc^nuary  and  February  in  the  vicinity 
f  Madison,  but  the  amount  of  new  infections  v;as  less  in  late  fall  and  e->rly  spring 
han  during  late  spring,  sv.unmer,  and  early  fall.   Volunteer  seedlings  are  very  im- 
ortant  in  the  spread  of  the  disease,  since  they  serve  to  carry  it  over  from  bar- 
est until  the  ti.;ie  v;her.  v/inter  v/heat  has  geminated-   Early  fall  plantings  are 
njured  less  than  late  sov;ings  and  the  fungus  attacks  rapidly  growing  plants  less 
asily  than  those  growing  more  slowly.   Septoria  tritici  attacks  Triticum  spp., 
ye,  and  Poa  preitensis. 

In  1922  collaborators  reportea  the  disease  from  Nev:  York,  Delaware,  Maryland, 
est  Virginia,  Kentucky,  Arkansas,  Indiana,  V/isconsin,  Kansas,  Idaho,  and  Cali- 
ornia.   Kansas  reported  that  it  was  much  more  prevalent  than  usual.   In  Kansas, 
ccording  to  Melchers,  it  was  "by  far  the  most  common  ever  noticed."   The  greatest 
OSS  {1/2  to  1%)   was  reported  from  New  York.   In  other  states  it  did  not  exceed  a 
race,  and  Kentucky  and  At-kf-nsas  reported  that  the  disease  caused  no  loss.   In 
rkansas  the  disease  is  said  to  :ippear  only  early  in  the  spring,  and  afterwards  to 
isappear.   In  Indiana,  ac-^ording  to  Kendrick,  it  is  serious  early  in  the  spring. 

dterature 


(Cited): 

(1)  Vi/eber,  George  ?.   Septoria  diseases  of  cereals  II.   Septoria  diseases 
of  wheat.   Phytopath.  12:  537-^85.   Dec  1^22 . 

Ergot  caused  by  Claviceps  purpurea  (Fr.)  Tul- 

The  accompanying  map  (Fig.  28}  gives  the  distribution  of  ergot  on  wheat  as 
t  has  been  reported  to  the  Survey  up  to  the  present  time.   It  will  be  noted  that 
■he  nap  records  occurrence  only,  severity  and  importance  not  being  indicated.   The 
isease  has  been  reported  most  frequently  from  North  Dakota  and  Minnesota. 

In  1922  ergot  on  wheat  was  reported  from  Ve^'f   York,  Vvest  Virginia,  V/isconsin, 
linnesota,  Iowa,  and  North  Dakota.   The  disease  v/as  of  little  importance  apparcnt- 
.y»  only  traces  of  it  occurring  even  in  North  Dakota,  where  it  was  so  conspicuous 
n  1921.   Miss  Weniger  reports  two  factors  to  which  this  reduction  in  prevalence 
&y  be  due:  first,  there  was  probably  too  littlo  moisture  for  the  germination  of 
•he  sclerotia  (sclerotia  overwintered  at  Fargo  failed  to  germxnate);  and  second^ 
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V/HEAT  -  Ergot 


many  farmers  in  the  northeastern  counties,  where  the  disease  was  ino^t  abundant  in 
1921,  floated  the  ergot  bodies  out  of  their  seed  v^heat. 


R=  reported  but 
locality  not  given 


f 


Reports  receivec 
from  Arizona  (Mari- 
copa and  Coconino 
Counties)  and  Utah 
also.  i- 


mi' 

'0  \ 

let 
iry] 


»pt 


Fig.  28.  Distribution  of  ergot  on  wheat  as  it  has  been  reported  to  the 
Plant  Disease  Survey,  I908-I922,  Each  dot  indic^.tes  a  county  from  which  the  dis- 
ease has  been  reported. 

In  Canada,  according  to  the  Dominion  Plant  Disease  Survey, ergot  was  found 
occasionally  in  southern  Saskatchewan  on  durum  wheat,  in  Manitoba,  and  New 
Brunswick,  but  was  in  no  case  important. 

According  to  the  following  statements  made  by  R,  0.  Cromwell,  ergot  in 
wheat  is  of  more  importance  than  v;ould  be  indicated  by  its  effect  on  the  yield. 

"I  was  told  by  a  local  miller,  who  is  somewhat  of  a  practical 
man,  that  out  of  100  cars  offered  to  them  at  one  time,  only  one  was 
acceptable;  the  rest  were  rejected  largely  because  of  the  presence 
of  ergot,  which  they  could  not  separate  from  the  grain.  This,  of  '   •  . 
course,  is  nothing  like  representative  of  the  crop  as  a  whole.  Any 
durum  wheat  rejected  because  of  ergot  would  be  sent  for  export.   I 
understand  that  in  the  last  two  or  three  years  ergot  has  affected 
somewhat  the  demand  from  importers  for  our  durum  wheat."  (Dec.  1,  I922) 

"These  cars  came  on  the  market  early  in  the  movement  of  the 
spring  wheat  crop  and  for  the  last  month  or  so  there  has  been  much 
less  trouble  from  this  source.   There  is  much  loss  ergot  than  in  1^21, 
but  the  territory  involved  is  perhaps  not  a  great  deal  smaller.   In- 
fection has  occurred  farther  west  than  ever  recorded  by  the  trade. 

"Only  small  traces  usually  make  this  grain  undesirable  to  local 
millers  who  are  to  make  semolina.   This  product  is  rather  coarse  and 
the  small  pieces  of  ergot  show  up  very  plainly  and  it  is  impossible 
to  remove  them  from  the  wheat  because  of  equal  size  and  specific 
gravity  with  the  kernels. 

"From  the  standpoint  of  actual  loss  to  wheat,  ©rgot  was  unim- 
portant in  1922,  but- as  a  pathologicc^l  problem  it  is  probably  almost 
as  important."   (Jan.  22,  I923) 
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V/HEAT  -  Powdery  mildew 

Powdery  mildew  c;  used  by  Erysiphc  ^^ru minis  DC. 

Powdery  mildew  on  wheat  v/as  reported  from  New  York,  New  Jersey,  Pennsyl- 
rania,  Delaware,  Maryland,  Virginia,  West  Virginia,  Kentucky,  Arkansas,  Ohio, 
[ndiana,  Wisconsin,  Minnesota,  lov/a,  Kansas,  Idaho,  Oregon,  and  California.   In 
^ew  York  it  caused  a  loss  of  1%,  according  to  Kirby.   In  Pennsylvr.nia  the  amount 
3f  damage  due  to  it  was  not  known.   In  other  states  from  which  it  v/as  reported 
the  disease  was  unimportant  and  the  loss  caused  was  negligible  or  none.   In 
Maryland,  Virginia,  and  Kansas  the  loss  was  estimated  at  a  trace. 

Vaughan  reports  that  in  Wisconsin  the  disease  caused  a  blight  on  winter 
vh©at  in  the  fall-   Little  Club  wheat  is  said  by  Hungerford  to  be  veiry  susceptible 
bo  powdery  mildew  in  Idaho. 


Black  point  caused  by  a  number  of  fungi 

In  a  recent  paper  by  Henry  (2),  it  is  reported  that  black  point  of  v/heat 
vas  produced  artificially  by  inoculation  with  Helminthosporium  sativum,  Helmin- 
bhosporium  sp.,  Brachyaporium  and  Jtemphyliura,  all  of  which  were  isolated  from 


Dlack  pointed  kernels.   V.'eniger  (3)  and  Evans  (l)  report  Helminthosporium  sativum 
5S  being  associated  '/ith  most  of  the  black  pointed  kernels.   The  disease  occurs 
particularly  in  the  spring  wheat  area  and  is  apparently  most  common  on  the  durum 
varieties. 

Literature 


(Cited): 

(1)  Evans,    Nevada   S.      "Black  point"    of  v/heat.      Phytopath.    11:    515. 

Dec.  1921. 

(2)  Henry,  A.  W.   Some  fungi  causing  black  point  of  wheat.   (Abstract) 

Phytopath.  13:  49,  Jan.  I923. 

(3)  »'^eniger,  Wanda.  Pathologicd  morphology  of  durum  wheat  grains 

affected  with  "black  point."   (Abstract)  Phytopath,  13: 
48-49.   Jan.  1923. 

Seedling  blight  caused  by  Fusarium  sp. 

Slight  amounts  of  this  disease  were  reported  from  New  York,  North  Dakota 
ind  from  Manitoba  (See  also  scab,  page   ) 


Broken  straw 

Statements  from  collaborators  conoex''ning  a  breaking  over  of  wheat  straw 
lave  been  reported  from  Kentucky  (PL  Dis.  Bui.  6:  27,  July  I5,  I922)  and  Montana 
iPl.  Dis.  Bul.  G:    51,  Aug.  1,  1922).   In  the  former  state  as  much  as  G%   damage  is 
3Stimated  on  account  of  the  sudden  ripening  and  twisting  and  breaking  of  the 
stems  at  the  top  or  second  joint.  Different  varieties  in  the  same  field  showed 
narked  differences  in  susceptibility  to  this  breaking  over,  according  to  Valleau. 
?rom  the  upper  nodes  of  affected  plants  Fusarium,  Helminthosporium,  A.lternaria 
and  other  fungi  were  isolated.   It  has  been  suggested  that  infection  by  leaf  rust 
Bight  have  been  responsible  for  at  least  a  part  of  this  injury. 

In  Montana  the  stems  were  reported  as  breaking  over  at  points  six  or  eight 
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inches  below  the  heads.  Dark  colored  lesions  were  found  on  the  leaf  sheaths  and 
culms  the  characteristics  of  which  suggest  a  bacterial  cause,  according  to  H.  M. 
Jennison. 

From  Canada  a  somev/hat  similar  disease  called  "crinkled  joint"  was  reported 
in  1922,  v/hich  was  characterized  by  a  kink  or  abrupt  bend  on  the  lower  internodes 
of  the  stem.   As  the  plant  became  old  the  stems  broke  at  this  point  and  the  plant 
fell  over.   This  was  reported  both  f rom  A Iberta  and  Saskatchewan.   (Canadian 
Plant  Disease  Survey  report  1922 ) 

Mosaic  (Undet.) 

From  Nebraska,  G,  L.  Peltier  reports  a  mosaic  of  wheat.  Plants  showing 
the  disease  were  found  in  a  large  number  of  both  winter  and  spring  \*heat  varie';'.3! 
at  Lincoln,  Nebraska.   Preliminary  inoculations  in  the  greenhouse  using  the  juice 
of  infected  plants  gave  positive  results  in  some  instances  on  wheat  and  corn. 
Aphids  found  feeding  on  mosaic  wheat  plants  in  the  field  were  transferred  to  youn|| 
corn  plants  in  the  greenhouse  and  a  slight  infection  was  produced  on  one  plant. 
Seed  from  infected  plants  produced  individuals  shovdng  no  more  mosaic  than  plants 
from  healthy  seed  sown  as  a  check.   (See  also  rosette  of  wheat,  page  205)- 

Other  diseases 

Basal  glume  rot  caused  by  Bacterium  atrofaciens  McCulloch  was  first  de- 
scribed in  1920  (McCulloch,  Lucia.   Basal  glumerot  of  wheat.   Jour.  Agr.  Res.  18: 
543-552"  Feb.  iG,  1920}.   It  was  found  by  Miss  McCulloch  in  collections  from 
New  York,  Michigan,  ICansas,  Missouri,  Minnesota,  North  Dakota,  Oklahoma,  and     | 
Alberta,  It  has  never  been  reported  to  the  Survey  by  collaborators.   In  I922  the 
disease  occurred  in  Saskatchev/an,  Manitoba,  and  Alberta,  according  to  the  Canadiaij 
Plant  Disease  Survey,  but  v/as  not  common  or  severe  in  any  case. 

Sooty  mold  caused  by  Hormodendrum  cladosporioides  Sacc.  -  California: 
"Considerable  damage  to  wheat  near  the  coast  but  less  than  last  year."  (M!ackie). 

Stripe,  cause  unknovm  -  trace  in  Genesee  County,  New  York  (Kirby).   Stripe 
has  been  reported  from  Nev/  York  every  year  except  I92O  since  1917'  ^^^  according 
to  J.  G.  Dickson,  the  disease  has  been  common  in  Illinois  and  Wisconsin  at  least. 

Vegetable  proliferation  of  heads  -  Indiana  and  Oregon  (PI.  Dis.  Bui.  b: 
87,  Sept.  1;  100,  Sept.  I5,  1922). 


RYE 


Stem  rust  caused  by  Puccini a  graminis  Pers. 

Rye  v;as  damaged  only  very  slightly  by  stem  rust  in  1922.   The  disease  was 
reported  in  the  majority  of  the  states  east  of  the  Mississippi- River  and  from 
Minnesota,  Iowa,  the  Dakotas,  Nebraska,  Kansas,  Arkansas,  Colorado  and  Utah,  but 
none  of  these  states  rate  the  disease  as  important  on  rye.   In  fact,  the  only 
states  estimating  any  particular  damage  from  this  disease  are  Ohio  with  1%,   and 
Illinois  and  Minnesota  both  with  .5%- 

Collaborators  in  North  Dakota  make  the  statement  that  Puccinia  graminis 
has  not  been  severe  on  rye  for  the  last  four  or  five  years.  No  reports  of  dam.ag€i 
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RYE-  Stem  rust,  leaf  rust. 
»  rye  are  given  in  the  Canadian  survey  report  for  I922. 

jcent  literature: 


olL 


Levine,  M.  N.  and  2.  C.  GtakiD-.n-  Biologic  spcciulizution  of  Puccinia 
graminis  sccalis.   (Abstract)   Phytopath.  13:  35,  Jnn-  l'j'^5-' 


Leaf  rust  caused  by  Puccinia  dispersa  Eriks- 
Cumraary  by  E.  B.  Mains 

"The  leaf  rust  of  rye  was  ubout  as  widespread  as  the  leaf 
rust  of  wheat,  but  apparently  not  as  severe.   It  was  found  pres- 
ent fairly  heavily  in  Georgia,  South  Carolina,  Virginia,  Tennessee, 
Kentucky,  Indiana,  Illinois,  and  ''/isconsin,  being  especially  notice- 
able in  Georgia,  South  Carolina,  Tennessee,  and  Kentucky.   The  loss 
is  much  more  difficult  to  estimate  than  the  leaf  rust  of  wheat,  but 
probably  averages  about  1-2%.   That  the  recial  stage  of  this  rust 
may  occur  naturally  in  this  country  is  shovm  by  our  discovery  (l)  •'•■ 
of  it  on  Anchusa  used  as  a  border  plant  for  flov/er  gardens  at 
Lafayette.   In  view  of  the  vv-idespruad  occurrence  of  the  rust  m 
this  country  without  this  stage,  it  is  doubtful  if  it  will  prove 
to  be  of  much  importance. 

"Considerable  progress  has  been  made  in  obtaining  strains  of 
rye  resistant  to  leaf  rust.  Plants  highly  resistant  to  leaf  rust 
have  been  found  in  all  the  varieties  tested, -Star,  Rosen,  Mammoth 
Winter,  Abruzzes,  Petkus,  Giant  Winter,  Virginia,  Henry,  Ivanov, 
St.  John,  Von  Ruomlcer,  Invincible  and  Mexican.  The  best  of  these 
have  been  grown  to  maturity  and  further  selections  and  studies  are 
being  made." 

Table  73*  Estimated  percentage  loss  from  leaf  rust  of  ryo,  according  to 
iborators,  Plant  Disease  Survey,  1922, 


stimated  per- 
entage  loss 


States 


Estimated  per- 
centiuge   loss 


States 


2 

1-5 


Ohio,  Indiana,  Illinois 
Connecticut,  Nc"^  York, 
Virginia,  South  Caro- 
lina, Georgia 


•5 

Trace 


Delaware,    Alabama 
Pennsylvaniu,   V» e s t 
Virginia,    Mississippi, 
V/isconsin,   Minnesota, 
Iowa,    North  Dakota, 
Kansas,    Oklahoma, 
Colorado,  .Ca lijf omiajj^ 


jiteraturc  cited: 

'b.  and  H 


(1)  Mains,  E.  B.  and  H.  S.  Jackson.   Aecial  stag':;s  of  the  leaf  rust  of  b^^rlcy, 
Puccinia  simplex,  and  of  rye,  ?.  dis")er3a,  in  the  United  Stcites. 
(Abstract)   Phytopcth.  13:  49.  Jan-  19 23. 
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PAT  -  ^cfcbj  Au-:.:.ri.o..Dse,  Powdcuy  mildew,  3"bcm  nmut 
ScLib  caused  by  Gibberella  saubinetii  (Mont.)  S&cc. 


Very  slight  amovints  of  scab  were  reported  on  rye  this  year  fron  New  York, 
Delaware,  Ohio  and  Wisconsin.  Numerous  collaborators  in  other  states  reported 
not  having  observed  the  disease  on  this  host.   The  disease  was  of  practically  no 
economic  importance. 


Anthracnose  caused  by  Colletotrichum  cerealc  Manns 

Anthracnose  vms  reported  from  most  of  the  states  in  the  northeastern  quar- 
ter of  the  country  and  from  Oklahoma.   Judging  from  the  reports  received,  the  dis- 
ease was  probably  more  serious  than  is  usual-   Ohio  was  apparently  the  center  of 
the  epidemic  and  in  that  state  it  is  estimated  that  about  one  quarter  of  the  ci  '>r> 
was  lost  on  account  of  this  disease.   It  appeared  in  late  June  and  by  attacking 
the  base  of  the  culms,  caused  shriveled  grain  and  fallen  straw.   It  v/as  generally 
distributed  over  the  state  but  was  v/orst  in  the  western  and  southern  portions.  It 
was  by  far  the  worst  disease  of  the  crop  in  that  state.  Rosen  rye  suffered  a  hoav; 
loss. 

Other  losses  reported  arc  as  follows:  New  York,  1%;   Virginia,  2%;  Indiana, 
4^j  and  Oklahoma,  ,5%.   In  Oklahoma  the  disease  was  reported  as  being  important 
in  the  northern  part  of  the  state. 

Powdery  mildew  caused  by  Erysiphe  graminis  DC. 

Although  powdery  mildew  was  reported  on  rye  only  from  Delaware,  Maryland, 
West  Virginia,  Ohio,  Indiana,  Wisconsin,  Minnesota,  Iowa,  and  California,  it  was 
probably  somewhat  more  prevalent  on  rye  this  year  than  usual.   In  Minnesota  heavy 
infection  was  observed  locally  in  the  cast  central  part  of  the  state,  it  being 
first  observed  May  29. 


Stem  Bmut  caused  by  Urocystis  occulta  (Wallr.)  Rab. 

A  few  occurrences  of  stem  smut  were  reported  during  1922,  from  Maryland, 
Virginia,  West  Virginia,  Indiana,  Illinois,  Wisconsin,  Iowa,  and  North  Dakota. 
Apparently  it  was  more  common  in  Minnesota,  as  high  as  1%   loss  being  estimated 
for  that  state  with  some  fields  showing  as  much  as  IC^o  infection.  From  North 
Dakota  collaborators  report  that  the  disease  has  never  been  severe  in  that  state 
as  far  as  records  show  and  in  1^21  it  v/as  reported  from  only  one  locality,  on 
June  20. 

Recent  literature: 

Mullcr,  H.  C.  and  E.  Molz.  Ncuc  versuchc  zur  bekSmpfung  dcs  roggenstcngel- 
brandes,   Deut.  Landw.  Prcssc  49:  49I.   I922. 


Head  smut  caused  by  Ustilago  sp. 

Reports  of  collections  of  the  head  smut  of  rye  were  received  from  three 
states  by  the  Plant  Disease  Survey  during  1922.   One  infected  head  of  volunteer 
rye  was  collected  on  May  20  at  Ithaca,  New  York;  and  at  the  United  States  Depart- 
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RYE  -  Head  srtiut,  Ergot 

ent  of  Agriculture  Experiment  Fsrm  at  Arlington,  Virginia,  H.  B.  Humphrey  and 
.  F.  Tapke,  found  a  considerable  number  of  specimens  occurring  naturally  in  some 
f  the  varietal  test  plots.   In  Madison  County,  Illinois,  the  men  engaged  in  the 

'heat  flag  smut  survey  found  a  number  of  plants  affected  with  loose  smut  in  a 

lumber  of  different  places  during  May  and  June. 

An  examination  of  past  survey  records  shows  thiit  this  disease  has  been 
ollccted  in  other  years  from  the  follo'wing  states:   New  York,  Virginia,  Tennessee, 

:ndiana,  Illinois,  Missouri,  Oklahoma,  Minnesota,  and  North  Dakota. 

Ergot  caused  by  Claviccps  purpurea  (Fr.)  Tul. 

Ergot  of  rye  wos  reported  rather  frequently  from  states  v/hcrc  the  crop  is 
;rown«   As  usual,  voluntoer  rye  was  reported  as  especially  affected.   In  none  of 
;hcsc  states  were  especially  heavy  losses  sustained.   Estimates  of  one  hulf  of 
)nc  percent  loss  have  been  received  from  Ohio,  Illinois,  and  North  Dakota,  and 
|)nc  percent  loss  '"as  estimated  l;S  occurring  in  Minnesota.   In  that  state  slightly 
norc  of  the  disease  was  reported  than  usual,  occurring  in  all  fields  to  a  greater 
ir  lesser  extent.   The  earliest  reported  appearance  in  Minnesota  was  June  11,  in 
Jakota  County.  In  North  Dakota  less  ergot  occurred  than  during  1^20  or  1^21.  Con- 
cerning this  \'}.   Wcnigcr  reports  as  follows: 

"With  rye  harvest  over,  and  many,  fields  already  threshed, 
there  has  been  little  report  of  the  occurrence  of  ergot.   Last 
year  there  was  heavy  infection,  but  this  year  it  is  very  slight. 
Locally,  there  was  some  ergot,  and  also  evidence  of  blighting  of 
kernels  due  to  infection  by  Claviceps,   The  weather  has  apparently 
been  unfavorable  for  germination  of  sclerotia  at  Fargo,  since  vari- 
ous lots  of  them,  overwintered  out  of  doors  and  also  in  doors, 
failed  to  germinate  in  the  field. 

"Some  spring  rye  was  found  heavily  infected  at  Bickinson  July 
25th,  but  the  winter  rye  beside  it  was  almost  free  from  infection. 
Volunteer  rye  v/as  generally  infected." 

In  a  recent  paper  by  V^  W.  Bonns  (l)  the  commercial  value  of  ergot  in  the 
manufacture  of  pharmaceutical  preparations  is  brought  out.   It  is  stated  that  the 
annual  import  of  ergot  into  the  United  States  for  the  six  years  ending  with  I919 
ranged  from  58  to  112  tons  with  a  valuation  ranging  as  high  as  02O8,OOO.   The 
statement  is  further  made  that,  - 

■'The  great  commercial  sources  of  the  sclerotia  in  the  past 
have  been  Spain  and  Russia.   During  the  recent  war,  American  drug 
manufacturers  experienced  a  great  shortage  of  ergot,  and  as  a  re- 
sult quotations  rose  by  leaps  and  bounds.   In  the  early  part  of 
1914,  high-grade  Russian  ergot  could  be  bought  for  43  cents  a 
pound,  duty  paid.  During  the  first  part  of  1^20,  quotations  on 
this  drug  ranged  between  vO'O'-^  ^^^   4-6.00  a  pound." 

Recent  literature: 


(1)  Bonns,  W.  W.  A  preliminary  study  of  Claviceps  purpurea  in  culture. 
Amer.  Jour.  Bot.  9:  339-353-   J^ly  1922. 
Pararael,  L.  H.   Ergotism.  Vet.  Med.  I7:  89.  1922. 
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RYE  -  Miscellaneous  diseases 

Other  diseases  jj 

Bunt  caused  by  Tilletia  tritici  (Bjerk.)  Wint.  has  been  artificially  pro- 
duced in  rye  at  the  V/ashington  Agricultural  Experiment  Station  by  Dr.  E.  F.  Gaines. 

Take-all  caused  by  Qphiobolus  cariceti  (Berk.  &  Br.)  Sacc.  occurred  in 
New  York  on  rye  growing in  ground  heavily  infested  with  the  organism,  according  to 
Kirby.   The  disease  caused  a  slight  stunting  of  the  plants.   It  is  not  of  economic 
importance  on  rye  in  New  York.   First  observed  June  28  at  Auburn. 

Leaf  spot  caused  by  Helminthosporium  sativum  P.  K.  &  B.   The  Section  of 
Plant  Pathology  of  the  University  of  Minnesota  reports  less  of  this  disease  than 
usual,  only  three  observations  having  been  made  during  the  year.   The  disease,  how. 
ever,  was  probably  general  over  the  state. 

Septoria  seca lis, Prill.  &   Delacr.  -  reported  by  J.  G.  Dickson  as  abundant 
early  in  the  season,  but  the  cause  of  little  damage  in  V.'isconsin.   Weber  (l)  has 
reported  this  as  occurring  in  the  past  in  West  Virginia,  Virginia,  Illinois,  and 
Wisconsin. 

Leaf  blotch  caused  by  Rhynchosporium  secalis  (Heins.)  Davis  -  scattered 
infections  early  in  season  reported  by  J.  G.  Jackson  in  Wisconsin. 

Bacterial  blight  caused  by  Bacterium  translucens  fairly  abundant  in       .|; 
Wisconsin  early  in  the  season,  according  to  J.  G.  Dickson.  f 

Bacterial  leaf  spot  was  noted  on  rye  in  plots  at  Moscow^  Idaho,  according 
to  C.  W.  Hunger ford. 

Failure  of  rye.   In  Kentucky  each  year  numerous  fields  of  rye  come  to  the 
heading  stage  and  fail  to  fill  seed.   Often  crop  is  entire  loss.  Seems  to  be 
root  trouble,  but  not  certain.  All  small  grain  affected  in  same  way  to  some  ex- 
tent but  not  so  marked  as  with  rye.   (Valleau) 

Literature  cited;  | 

(l)  Weber,  George  F.  3eptoria  diseases  of  cereals  III.   Septoria  leaf  blotch 
of  rye.  Phytopath.  13:  1-2,   Jan.  2923. 


BARLEY 

Covered  smut  caused  by  Ustilago  hordei  (Pers.)  K.  &  S.  1 

Covered  smut  occurred  during  I922  in  about  normal  amounts,  judging  from 
collaborators'  reports.   A  considerable  number  of  states  rated  tlie  disease  as 
relatively  unimportant,  but  in  some  of  them,  especially  Kentucky,  Texas,  Oklahoma  . 
and  Kansas  the  disease  was  a  considerable  factor  in  reducing  yield. 

The  following  losses  were  reported: 

3%  •  -  •  Connecticut,  Georgia,  Texas,  Oklahoma,  Kansas 

2  •  .  ,  Vermont,  Icwa 

1  .  .  -  Minnesota,  North  Dakota,  California 

•5  •  •  Alabama,  Wisconsin,  Idaho 

A  number  of  other  states  reported  less  than  1%   loss. 

In  California,  XI.   W.  Mgckie  reported  the  disease  as  very  scarce  over  the 
entire  state,  but  occurring  most  plentifully  where  optimum  moisture  conditions 
prevailed.  V/et  weather  and  wet  soils  are  apparently  favorable  for  covered  smut, 
according  to  Mackie. 


lit 
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BARLEY  -  Covered  sniu.t,  Loose  smut 


Seed  treatment  experiments  with  the  use  of  organic  mercury  compounds  have 
been  conducted  during  the  past  few  years  by  V/.  H.  Tisdale  and  J.  V/.  Taylor  (l) 
of  the  Office  of  Cereal  Investigations.  A  considerable  number  of  the  materials 
tried  caused  improved  germination  of  oats  and  barley  in  the  greenhouse  and  in  the 
field,  increased  field  stands  and  controlled  barley  smuts  excellently*   Seed 
treatment  tests  by  Mackie  in  California  indicate  that: 

"The  bluestone  lime  method  is  best  for  dry  sown  barley  in 
the  interior.  Formaldehyde  may  be  used  with  late  sown  barley  or 
in  the  Coastal  regions.   Copper  carbonate  dust  is  not  as  fully 
effective  as  the  fungicide  just  mentioned." 

More  covered  smut  was  observed  in  hooded  barley  in  V/isconsin  than  in  other 
types  of  this  cereal,  according  to  R.  S.  Vaughan.  However,  hooded  barley  is  not 
extensively  grown  in  the  state. 

Literature  cited: 


(l)  Tisdale,  W.  H.  and  J.  \7,   Taylor.   Organic  mercury  seed  disinfectants. 
Phytopath.  13:  38.  Jan.  I923, 

Loose  smut  caused  by  Ustilago  nuda  (Jens.)  K.  &  S. 

The  only  states  recording  loose  smut  as  of  much  importance  during  1^22 
are  New  York,  Virginia,  Kentucky,  Indiana,  Texas,  Oklahoma,  lov/a,  and  Kansas. 
Judging  from  reports  it  was  prevalent  in  about  the  same  amounts'  as  usual.   On 
account  of  the  similarity  of  this  smut  to  the  covered  smut,  it  is  possible  that 
the  two  are  sometimes  confused  in  plant  disease  survey  reports. 

Losses  reported  during  1^22  are  as  follows: 


4 
3 
2 

1 
•5 

Trace 


Virginia 
Oklahoma 

Kentucky,  Texas,  Kansas 
New  York,  Indiana,  Iowa 
Maryland,  North  Dakota 
Illinois,  \7isconsin,  Minnesota 
Vermont,  Massachusetts,  Tennessee, 
Colorado,  Utah 


Successful  results  were  obtained  v/ith  the  hot  water  treatment  on  a  number 
of  farms  in  Kentucky  during  the  year.  The  practice  of  treating  barley  seed  with 
hot  water  is  increasing  in  that  state,  according  to  Valleau. 

Recent  literature; 

Fo^x,  E.   Un  charbon  de  I'orge.   Journ.  Agr.  Prat.   149  (n.  s-  38): 
181.  Aug.  26,  1922. 


Stem  rust  caused  by  Puccinia  firaminis  Pers. 

In  1922  the  stem  rust  of  barley  was  reported  of  importance  only  in  the 
north-central  states.   It  occurred  in  widely  scattered  localities  from  Vermont 
to  California  and  from  Alabarha-  to  Canada,  but  apparently  it  was  of  economic  im- 
portance only  in  the  states  shown  on  the  accompanying  map  (fig.  29).   In  a  con- 
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BARLEY  -  Stem  ruat,  Laaf  rust 


siderable  number  of  these  states  it  was  noted  that  the  disease  was  ^^Pecxally 
.evere  on  barley  near  barberries.   Prom  the  data  at  hand  xt  would  appear  that 
vheat  suffered  the  greatest  loss  from  stem  rust,  with  barley,  oats,  and  rye  fol- 
lowing in  the  order  named. 

Prom  the  middle  western  pr-Qvinces 
of  Canada  reports  indicate  that  the  rust 
was  comiTiOn  on  barley  but  did  not  cause 
much  damage.   On  the  other  hand,  on  Prince 
Edward  Island  the  disease  was  not  only  com- 
mon, but  was  the  cause  of  severe  loss  in 
several  cases.   (Canadian  Plant  Disease 
Survey  report  1922). 


"^ 


Pig.  29.   Estimated  percentage  of  los 
from  stem  rust  of  barley,  I922. 


Leaf  rust  caused  by  Puccinia  simplex  (Koern. )  Erikss.  &  Henn. 

Leaf  rust  of  barley  was  reported  to  the  Survey  in  I922  from  Connecticut, 
New  York,  Delaware,  Maryland,  Virginia,  Kentucky,  Georgia,  Alabama,  Louisiana, 
Indiana,  Wisconsin,  Iowa,  and  California.   According  to  G.  R.  Bisby,  the  rust 
was  collected  for  the  first  time  in  Manitoba. 

Summary  by  E.  B.  Mains: 

"The  leaf  rust  of  barley  is  apparently  only  severe  locally. 
It  was  found  attacking  barley  fairly  heavily  at  Experiment, 
Georgia;  Blacksburg,  Virginia;  Lexington,  Kentucky;  and  to  some- 
what less  extent  at  Washington,  D.  C.   It  probably  caused  a  moder- 
ate reduction  in  yield  at  these  places,  but  the  average  for  the 
country  is  undoubtedly  very  slight, 

"We  have  this  spring  successfully  repeated  Tranzschel's  work 
carried  out  in  Russia  in  1914>  infecting  Star-of -Bethlehem, 
Ornithogalum  umbellatum,  with  the  n.ist,  producing  the  aecial  stage  (l) 
both  in  the  greenhouse  and  in  the  field.   This  connection  may  be  of 
importance  in  regions  like  southern  Indiana,  v/here  Star-of-Bethlehem 
has  escaped  and  become  a  serious  weed,  if  winter  barley  should  become 
widely  grown.   At  least  it  should  be  called  to  the  attention  of 
pathologists  as  a  dangerous  neighbor  in  barley  cultAire." 

Literature  cited: 

(1)  Mains,  E.  B.  and  H.  S.  Jackson.  Aecial  stages  of  the  leaf  rust  of  barley, 
Puccinia  simplex,  and  of  rye,  P.  dispersa,  in  the  United  States. 
(Abstract)   Phytopath.  13:  49.   Jan.  I923. 

Stripe  rust  caused  by  Puccinia  glumarum  (Schm.)  Erikss.  &  Benn, 
(See  wh'iat  page  220 )  . 


I  BARLEY  -  Net  blotch.  Stripe  222 

Net  blotch  caused  bv  Hclminthosporitun  teres  Succ. 

In  1922  net  blotch  was  reported  from  Nev;  York,  South  Carolina,  V/isconsin, 
Minnesota,  Iowa,  Morth  Dakota,  South  Dakota,  Colorado,  and  California,   According 
to  the  report  of  the  Canadian  Plant  Disease  Survey  it  also  occurred  in  Alberta, 
Saskatchewan,  and  Manitoba.   The  more  important  of  the  state  reports  are  as  fol- 
lows : 

.  Wisconsin:  Less  than  last  year,  developed  abundantly  late  in  season  on 

I  volunteer  plants.   (Vaughan) 

Minnesota;   Pound  on  University  Farm  early  in  June,  and  in  McLeod  County 
during  the  latter  part  of  July.   Difficult  to  say  how  much  damage 
was  caused  by  net.  blotch.   (Sect-  Plant  Path- ) 

South  Dakota:   Same  as  last  year,  abundant  in  some  fields,  1%   reduction 
in  yield  for  state.   (Evans) 

California :  Noticeably  less  over  the  state  this  year,  and  as  usual  appear- 
ing in  greater  quantity  on  early  and  volunteer  barley.   (Mackie) 

)ates  of  first  appearance: 

April  2%   Clenson  College  S.  C,     July,  Ithdca,  N.  Y. 
June  1,  Ramsey  County,  Minn.        July,  Brookings,  S.  D. 
June  3,  Racine  Wis.  July,  Fort  Collins,  Col. 

4 

Stripe  caused  by  Heliriinthosporium  ^ramineum  Rab. 
During  1922  state  collaborators  reported  the  following  losses  from  stripe: 

Trace,  Vermont,  New  York,  Delaware,  2%,  Indiana  and  Minnesota 

l/jaryland,   Virginia,  Oklahoma,  3%,  Tennessee 

Colorado  and  Idaho.  4%*  Utah 

0.5%,  Wisconsin  5%,  Iowa  ■ 
.l%r   North  Dakota 

In  the  majority  of  the  states  the  disease  was  prevalent  in  obout  the  same 
amounts  as  usual  and  was  relatively  unimportant.  However,  Iowa  and  Utah  report- 
ed 5  and  4%  loss,  respectively,  and  from  Ohio  and  Wisconsin  more  of  the  disease 
than  usual  was  reported.  From  the  latter  state,  R.  E.  Vaughan  reports:   "More 
than  last  year  but  not  serious  as  in  igiy  and  I918.   19%  on  Wisconsin  Pedigreed 
#6  barley  was  found  in  several  fields."   The  Canadian  Plant  Disease  Survey  re- 
ports the  disease  as  common  in  Alberta,  Manitoba,  Saskatchewan  and  Prince  Edward 
Island. 

Dates  of  first  appearance. 

June  1,  Ramsey  County,  Uinn-    July  G,  Ashland  County,  Ohio 
June  3,  Racine,  Wis.  July,  Fort  Collins,  Col. 

June  28,  Auburn,  N.  Y. 

Reference  cited: 

Riehm,  Eduard-   Die  streifenkrankheit  der  gerste-  PliUgbl,  Biol.  Reichanst. 

Land,  u-  Fortstw.  G8.  Sept.  1922. 
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BARLEY  <-  Spot  blotoh,  Scald,  Root  rots 

Spot  blotch  caused  by  Helminthosporium  sativum  P.  K.  &  B. 

During  15)22  spot  blotch  v/as  reported  from  New  York,  V/isconsin,  Minnesota, 
Iowa,  Colorado,  and  California.   In  most  cases  it  v/as  of  relatively  slight  im- 
portance but  in  New  York  it  was  estimated  that  it  occurred  in  practically  all  of 
the  fields  in  the  state  and  probably  reduced  the  yield  about  3%*   In  Minnesota 
also  the  organism  caused  a  spotting  of  the  leaves  and  a  foot  and  root  rot  occurr--; 
ing  in  all  fields  and  probably  reducing  the  state  yield  2%.   In  that  state  injury 
through  rotting  of  the  roots  and  base  of  the  plants  appears  to  be  considerably 
greater  than  that  caused  by  the  blotches  on  the  leaves.  Prom  California  no  esti- 
mates of  damage  were  received,  but  V/.  V7,  Mackie  makes  the  statement  that  it  was 
prevalent  and  about  as  usual,  appearing  at  its  maximum  late  in  the  season.   R.  E, 
Vaughan  in  Wisconsin  reports  more  spot  blotch  on  the  very  early  plantings  than  on 
the  later  ones. 

Scald  caused  by  Rhynchosporium  secalis  (Heins.)  Davis 

Wisconsin,  Iowa,  Idaho,  Oregon,  and  California  report  scald  in  1922.   In 
Wisconsin  it  was  general  early  in  the  season  but  not  severe  and  minor  in  importani 
for  the  state  as  a  whole.   In  Idaho,  Hungerford  reported  less  of  the  disease  than 
the  average,  but  common  throughout  the  state,  although  unimportant.   In  Oregon  it 
was  common  but  not  reported  as  causing  much  loss.   From  California  W.  IV.  Mackie 
reports  the  following: 

i 

"Scald  attack  was  less  severe  this  year  but  occurred  in  all 
fields  over  the  State.  As  usual  early  sown  barley  suffered  most. 
A  number  of  barley  hybrids  bred  for  scald  resistance  have  proved 
highly  resistant  to  scald,  combined  with  high  yield,  good  quality 
of  grain  and  resistance  to  lodging." 

The  disease  was  also  reported  by  the  Canadian  Plant  Disease  Survey  from 
Edmonton,  Alberta,  Canada. in  1^21  and  1922.   According  to  them  these  are  the  firs 
reports  of  this  disease  in  Canada  (Canadian  Dept.  Agr.,  Div,  Bot.  Surv.  Pres.  Pl« 
Dis.  Dom.  Canada,  1^22,  3rd  Ann.  Rept. ) . 

I 

Root  rots  probably  caused  by  Fusarium  sp. 

The  two  follov/ing  reports  on  barley  root  rots  have  been  received:        i 

Illinois;  V/e  have  one  report  only  of  root  rot  of  barley  this  season.   It 
comes  from  V^ill  County  and  is  reported  to  be  present  in  serious  form 
in  two  fields  only.   The  roots  and  culms  have  a  pinkish  color  lead- 
ing one  to  suspect  Fusarium.   (L.  R.  Tehon) 

California:  Comjmon  in  nearly  all  fields  but  less  injurious  than  last  year 
Attacks  on  wheat,  barley  and  oats.   (Mackie) 

Miscellaneous  diseases 

Scab  caused  by  Gibberella  saubinetii  (Mont.)  Sacc.  Scab  attacking  heads  of 
barley  was  found  in  Nev/  York,  Maryland,  Ohio  and  IVisconsin.  In  no  instance  was  i 
causing  particular  damage. 
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BARLEY  -  Miscellaneous  diseases 

Powdery  mildew  caused  by  Erysiphe  ^raminis  DC.   New  York,  Delav/are,  and 
Kentucky  report  powdery  mildew  in  barley.   No  particular  damage  was  recorded. 
In  Kentucky  a  case  is  reported  where  barley  plants  were  heavily  infected  while 
in  adjoining  wheat  the  powdery  mildew  was  practically  absent- 

Anthracnose  caused  by  Colletotrichum  cereale  Manns  reported  from  Wisconsin, 
Texas,  and  Louisiana. 

Leaf  blotch  caused  by  Septoria  passerinii  Sqcc^  is   reported  by  V/ebcr  (l) 
as  having  been  found  in  other  years  in  V/isconsin,  Minnesota,  and  the  Dakotas* 

Ergot  caused  by  Claviceps  purpurea  (Fr. )  Tul.   Minnesota  and  Idaho  ar*'e 
the  only  states  reporting  infection  of  barley  with  ergot.   In  Minnesota  light  in- 
fections were  found  at  the  University  Farm  on  ten  different  varieties,  and  in 
Idaho  heavy  infection  occurred  locally  in  Fremont  County. 

From  Manitoba,  G.  R.  Bisby  reports  that  this  disease  was  found  at 
Winnipeg  and  reported  as  quite  common  at  Morden, 

^  rusty  spot  of  barley,  cause  undetermined,  was  reported  by  W.  W.  Mackie 
from  California  as  follows : 

•'Ru'aty  apot  of  b&rley  has  been.  obsgrv«d'  for  four'  years.* 
During  1922  it  increased  noticeably  especially  in  the  Sacramento 
Valley  where  fields  near  Woodland  were  practically  ruined.   The 
grain  was  reduced  from  malting  to  feed  grade  and  the  crop  re- 
duced to  one-fourth." 

Black  spotting  of  leaves,  cause  unknown  but  distinct  from  spot  blotch  or 
net  blotch,  was  fairly  conimon  in  Idaho  this  year,  according  to  C-  W.  Hungerford. 
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OATS 
Smuts  caused  by  Ustilsgo  avenae  (Pers-J  Jens,  and  U-  Levis  (K..  &  S, )  Mag) 

The  two  smuts  continued  to  be  the  most  destructive  diseases  of  oats  as 
usual.   While  some  states  reported  less  smut  this  year,  others  reported  about 
the  same  as  or  slightly  more  than  during  I92I,  so  that  for  the  United  States  as 
a  whole  there  was  probably  less  damage  from  oat  smut  than  during  I92I.   The 
principal  reasons  for  this  may  be  found  in  a  more  general  practice  of  seed  treat- 
ment and  in  the  weather  conditions  which,  according  to  collabori^tors,  were  in- 
fluential in  cutting  dov/n  the  amount  of  smut  in  some  cases. 

The  accompanying  map  gives  collaborc^tors '  estimates  of  the  percentage 
reduction  in  yield  from  the  tv/o  smuts. 

The  maximum  amount  of  smut  found  in  any  one  field  is  of  interest*   Thus 
in  ivlichigan  from  2^  to  35%  t)y  actual  count  was  found  in  some  untreated  fields- 
In  V/isconsm  30%  was  determined;  in  Virginia  25%;  New  York  25%;  and  in  West 
Virginia  10%, 
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j  *  Occurrence 
'  V  Considerable 


Pig.  30*  Estimated  percentage  reduction  in  yield  from  oat  srrxits  in  1922, 
according  to  collabort-tors,  (For  revised  and  finul  figures  see  crop  losses  from 
plant  diseases  in  the  United  iltutes  in  15)22.   PI.  Dis.  Bui,  30,  I923). 

In  parte  of  Ohio,  Indiana,  Illinois,  Missouri,  W^braska,  and  Kansas  'the  . 
OAte.orop  Buffered  considerably  on  account  of  weather  conditions.  V/et  weather 
in  the  spring  delayed  planting  in  many  oaaes,  and  dry  w.o.thcr  prior  to  maturity 
caused  further  shrinki.'.ge.  Coll^.bor.-tors  in  some  of  these  states  attribute  vari- 
ations in  ..mount  of  smut  to  these  conditions.   The  following  reports  are  of  spe- 
cial interest  in  this  oonndotions 

'■ 
Ohio;  Of  less  than  average  importance.  A  few  fields  were  seen  in  nor- 
thern Ohio  in  which  the  infestation  was  estimated  at  5  "to  8%,   In 
most  fields,  hov/cvcr,  the  ;. mount  of  smut  was  negligible.  Increased 
interest  in  seed  treatment  is  regarded  ..s  one  f.-ctor  in  this  con- 
dition.  Owing  to  adverse  weather  conditions  in  e-rly  spring,  dif- 
ficulty was  experienced  in  fitting  the  soil  for  oats  and  a  large 
part  of  the  pL:.nting  was  unusu.;lly  late.   It  is  suggested  that  the 
late  planting  vias  follov/ed  by  fi;.vorable  conditions  for  growth  with 
the  result  that  the  period  wns  shortened  during  which  the  seedlings 
were  in  the  favorable  stage  for  smut  infection.  {\l.   J,  Young, 
Aug.  15). 

Illinois:  Present  throughout  the  state,  probably  causing  considerable 
loss.   Early  spring  rains  prevented  planting  until  lute,  resulting 
in  a  poor  crop  in  many  places.  Hence,  the  total  loss  from  smuts 
this  season  should  be  less  than  usual,   (L.  R.  Tehon,  Aug.  I5). 
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1       Vfi  scons  in :   More  thun  usu&l,  l^Sl  crop  nearly  a  fu.ilure  and  purchased  seed 
I  for  sov/ing  in  I922  brought  considerable  smut.   (Vaughan,  Aug-  1^) 

Success  with  organic  rnerour;?  compounds  as  seed  diainf octants  for  the  control 
of  oat  smut  has  been  obtained  by  the  Office  of  Cereal  investigations  (l)    These 
materials  have  not  only  controlled  smuts  on  outs,  but  have  increased  the  yields 
over  those  from  untreated  seed.   The  mercury  compounds  proved  superior  to  copper 
carbonate  or  other  dust  treatments  in  the  control  of  oat  smut.   Tests  v/ith  these 
compounds  are  also  being  made  in  Kans-.s,  according  to  L.  E.  L.lclchers- 

Variation  in  susceptibility  of  varieties  to  oat  smut  were  reported  as  fol- 
lows : 

■Vi  scons  in:   pedigree  No-  3  shows  high  degree  of  smut  freedom  v;hen  compared 
with  other  varieties  and  selections  at  the  Spooncr  Branch  Station. 
(Vaughan) 

Minnesota:   Sixty  Day,  VAiitc  Tartar,  lovm  67O,  Iowa  103,  Lincoln  ^O'^,    the 
most  susceptible  varieties.   (Section  of  Plant  Pathology) 

North  Dakota;  New  Victory  oats  very  severely  attacked  at  Dickinson. 
(V/cniger) 

Kansas :   Selections  of  Burt  are  showing  marked  resistance.   (Melchers) 
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Stem  rust  caused  by  Puccinia  grctminis  Pers- 

During  1^22  slight  amounts  of  stem  rust  of  oats  v/erc  reported  from  the 
easturn  and  southern  states,  but  in  nono  of  these  sections  was  the  disease  said 
to  be  the  cause  of  more  than  a  trace  of  damage.   However,  in  the  Dakotas,  Minn- 
esota, 'Visconsin,  Mighican  und  portions  of  .Iowa,  reports  indicate  that  tho  dis- 
ease caused  damage,  particularly  to  late  planted  oats.   In  Iowa  and  South  Dakota, 
Melhus  and  Evttns,  respectively,  report  that  the  slight  amount  of  damage  this 
year  was  due  to  a  late  appearance  of  the  rust- 

The  largest  loss  is  reported  from  North  Dakota.   In  this  state  as  high  as 
%   reduction  in  yield  is  estimated  by  collaborators.   In  Minnesota  infection  was 
fairly  general  over  the  southern  part  of  the  state,  but  not  heavy  except  in  the 
vicinity  of  barberries.  i\   loss  of  Z,'j   is  reported  from  Minnesota.   In  '.Visconsin, 
late  seeded  oats  were  damaged  but  the  majority  of  the  ot.ts  were  harvested  before 
the  rust  became  serious.   R.  E.  Vaughan  estimates  an  avcvagc  loss  of  1^^  for  the 
state.   According  to  R.  T.  Stanton  (Cereal  Courier  I4:  23O-   Aug.  10,  1922)  an 
epidemic  of  stem  rust  occurred  on  oats  in  southeastern  Minnesota  and  northeastern 
Iowa.   In  local  areas  of  northern  Arizona  ..nd  southern  Cnlifornia,  the  disease 
iwas  reported  as  doing  damage. 

Canadian  plant  disease  survey  reports  show  that  stem  rust  on  OL.ts  wrs 
severe  in  both  western  ard.   eastern  Canada  last  year.   It  was  very  severe  on  l:.tc 
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Gets   in   southern   Saskatchewan,    and  probably  lessened   the  yield   to  a   considerable 
extent.      The  plant  pathologists   at  Manitoba   report   it  also   severe  on   late  oats   ir 
the   southern  part  of  that  province,    vvhile   other    records   from  Ontario,    New  Bruns- 
wicK  and  Prince   Ed'vard   Island   report  the  disease  as  being   of  a    serious  nature, 
particularly   late   in  the  season. 

Collaborators   in  Minnesota   and  North  Dakota   report  V/hite  Russian  oatr,  as 
resistant.      The  variety  Victory  was   reported  as   susceptible    in  Minnesota.      V.'ork 
on  breeding   oats   resistant  to   stem  rust  is    in  progress   at   the   tvlinnesota   /vgri- 
cultural  Experiment  Station   (l). 
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Fig.    31*      Estirnuted  percentages   of  loss   due   to  crown  rust  of   oats   in   the 
United   Ctates   in  Tja.',    according   to  collaborators. 

Throughout  the  country  as   a   whole   more  crovm  rust  was    reported  during   1922| 
than  in  the  preceding   year,    although  in   Louisiana,    Arkansas,   and  TeXo,s   the   losses! 
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ifere  not  so  great.   The  following  states  report  more  of  the  disease  than  during 
.92I:   Connecticut,  Ilew  York,  Delav/are,  Georgia,  Mississippi,  Indiana,  Illinois, 
,nd  North  Dakota.   Only  Louisiana,  Texas,  Ohio,  Iowa,  and  Kansas  report  less  than 
,n  1921.   As  usual  the  greatest  damage  occurred  in  the  South  where  winter  oats 
ire  grovn  especially.   A  glance  at  the  accompanying  map  (Fig-  ^l)   will  shov/  the 
ligh  percentage  of  loss  in  this  section  and  also  that  considerable  losses  were 
;ustained  in  a  number  of  other  states  as  well.   Crown  rust  is  second  to  the  oat 
inxits  in  importance. 


Table  74*  Dates  of  earliest  appearance  of  crown  rust. 


)ate 


On  Rhamnus. 


Place 


On  oats 


Date 


Place 


iter 


lay  8 
Jay  19 
fey  25 


Nebraska 
Minnesota 
North  Dakota 


January 
April  20 
May  3 
May 

June  G 
June  15 
June  iG 
June  26 
June  30 
June 
July 


Baton  Rouge,  Louisiana;  Athens,  Ga. 

A.  &  M.  College,  Mississippi 

Drainland,  South  Carolina 

Arkansas 

Jefferson  County,  Illinois 

lov/a ;  V/ayne  County,  Ohio 

Rice  County,  Minnesota 

Auburn,  New  York 

Delaware  and  Fond  du  Lac,  Wisconsin 

Brookings,  South  Dakota 

Fort  Collina,  Colorado 


The  following  comnients  from  collaborators  as  to  reasons  for  greater  or 
.esser  amounts  of  rust  and  as  to  resistance  in  varieties,  are  of  interest: 

Louisiana;   Very  severe  even  on  the  local  resistant  varieties,  non-resist- 
ant varieties  were  killed  without  heading.   The  actual  loss  in  the 
state  was  not  so  great  as  a  year  ago  because  there  v;as  not  so  much 
seed  shipped  in  for  planting  purposes.   (Edgerton) 

(Outside  seed  apparently  less  resistant  than  native.) 

Arkansas:   Late  varieties  more  severely  attacked.   (Elliott) 

Illinois;   f'/!ild  winter  allov/ed  a  great  deal  of  volunteer  oats  which  v/ere, 
as  a  rule  severely  infected,  to  live  over  and  serve  as  an  inoculation 
source  for  the  crop.   (Tehon) 

Wisconsin;  V/hite  Russian  type  most  resistant.   Our  nev;  Pedigree  No.  12-120 
showed  4%;  Forward,  3%;   Pedigree  No.  1,  lO^o-   (Vaughan) 

In  Canada  ard  also  in  a  few  localities  in  the  United  States  numerous  oases 
eVe  observed  where  infected  Rhamnus  was  undoubtedly  the  source  of  inoculum  for 
ats.   Infection  on  this  host  was  especially  severe  this  year  in  North  Dakota  and 
askatchewan,  as  shov/n  by  the  following  reports: 

North  Dakota;   The  buckthorn  hedges  v/ero  severely  attacked  this  year,  more 


reports  and  specimens  coming  to  us  this  year  than  have  been  received 
for  many  years.   All  specimens  showed  heavy  infection,  and  represented 
localities  in  all  sections  of  the  state. 

Crov/n  rust  was  common,  but  no  data  on  amount  of  infection  are 
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available.  Bue  to  the  irregularity  of  precipitation  over  the  state,  it 
is  likely  that  heavy  infection  occurred  in  some  fields  and  slight  in 
others,  similar  to  the  v/heat  stem  rust  infections.   (V/eniger) 


Dots  indicate  heavy  infection  of  buckthorn 


Pig.  32»   Locations  in  North  Dakota  where  heavy  infection  of  crown  rust 
occurred  on  buckthorn  (1922),  after  map  prepared  by  vJ,   V/eniger. 

Saskatchev/an;   The  aecial  stage  of  this  rust  was  very  severe  on  Rhamnus 
carthartica  in  Southern  Saskatchewan  in  early  summer.  It  v/as  eb 
Abundant  that-  the  buckthorns  appeared  yellow  at  some  distance.  It 
was  present,  but  less  severe,  in  the  northern  part  of  the  province. 
The  crov/n  rust  was  very  severe  in  Southern  Saskatchewan,  and  extended 
northward  as  far  at  least  as  Saskatpon,  but  not  nearly  so  severe  as 
in  the  south.   (V/.  P.  Prasor.) 
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Halo-blight  caused  by  Bacterium  corona  feci  ens  Elliott  i(-psaud.oinonos 

avenae  Manns ) 

The  following  states  reported  halo-blight:  New  York,  '.'isconsin,  Minnesota, 
North  Dakota,  South  Dakota,  lov/a,  Missouri,  Arkansas,  Idaho,  and  California.   No 
losses  of'  any  consequence  were  r^-corded  but  in  Ivlinnesota  and  North  Dakota  the  dis- 
ease was  more  prevalent  than  usual.   IVeniger  of  North  Dakota  says  it  v/as  especially 
prevalent  early  in  the  season  at  Fargo  but  seemed  to  be  checked  by  a  long  period 
of  hot,  dry  v/©athor.-   Prom  California,  Mackie  reports  that  the  disease  is  carried 
on  wild  oats,  Avcna  fa tua »   The  attack  .in  thut  state  was  slight  but  the  disease 
was  rather  widespread,  both  in  coastc.1  areas  and  in  the  interior,  especially  in 
the  Sacramento  Valley. 

The  varieties  Wisconsin  IO5,  V'isconsin  IO8,  and  Sixty  Day   wore  reported 
susceptible  in  Minnesota,  by  the  Section  of  Plant  Pathology. 

In  a  recent  paper  Charlotte  Elliott  (l)  states  that  inoculation  of  oat 
panicles  with  a  liquid  suspension  of  B.  corQnafL.ciens  did  not  result  m  any  more 
sterility  than  when  sterile  water  was  used.   It  would  appear,  then,  that  this 
organism  is  not  naturally  an  importjnt  factor  in  the  cause  of  oat  blast  (See 
blast,  puge  230). 

Reference  cit/;»di 

(1)  Elliott,  Cho^rlotte.   Sterility  of  oats.   U.  o.  Dcpt.  Agr.  Bui.  IO58: 
I\fer.  1922. 

Blast  (sterility)  cause  not  determined 

During  the  year  seventeen  states,  ranging  from  New  York  to  California  and 
from  Louisiana  to  Minnesota,  reported  losses  from  sterility.   The  following  esti- 
mates of  percentage  reduction  in  yield  were  givent   15%,  Ohio;  5^^,,  Illinois  and 
Kansas;  3%^  Idaho;  2%,   Arkansas;  1  l/2ji,  Louisiana,  Iowa  and  ^iouth  Dakota;  l/2%. 
New  York,  Minnesota  and  North  Dakota.   More  blast  than  usual  v;as  reported  from 
New  York,  Ohio,  and  oouth  Dakota,  but  the  other  states  mentioned  the  same,  or 
average  amounts. 

During  15)22  an  important  publication  on  sterility  of  oats  (l)  h--iS  appeared. 
In  this  paper  it  is  demonstrated  that  spr^^ying  of  plants  with  water  at  the  time 
when  the  oats  c*rc  coming  into  flower  will  result  in  sterility.   The  author  con- 
cludes that  it  seems  probable  that  rains  f^dling  about  the  time  oats  sheaths  are 
ready  to  open  may  result  in  so  much  moisture  that  further  development  of  the 
panicles  is  hindered. 

Variations  in  susceptibility  of  varieties  to  sterility  were  noted  by 
Elliott. 

Reference  ci'tedv:. 

(1)  Elliott,  Ch.-rlotte.  ..  Sterility  of  oats.   U-  3.  Dept.  Agr.  Bui.  IO58:  1-8. 
mr.   1922. 

Anthracnose  caused  by  Colletotrichum  cereale  Manns 

Only  four  states,  Louisiana,  Ohio,  Wisconsin,  and  Minnesota,  report  traces 
of  this  disease  on  oats.   In  Minnesota  it  was  first  noted  July  7  ^^  Ramsey  County, 
and  in  Wisconsin,  July  I5  at  Madison.   The  state  reporting  the  most  anthracnose 
was  Ohio  where  it  was  found  in  a  number  of  fields,  especially  in  the  northern 


231 


Oats  -  Anthracnose,  Scab,  Miscellaneous 


section  but  the  loss  that  resulted  was  slight.  Negative  reports  were  received 
from  18  states. 

Scab  Cfaused  by  Gibberella  saubinetii  (l.Iont. )  Sacc. 

During  I922  scabbed  oats  were  reported  from  the  following  states:   Nev>?  York 
(trace),  Pennsylvania  (one  report  from  southeast),  Delav/are  (less  than  last  year, 
not  noted  as  of  any  particular  consequence),  Kentucky  (very  alight  importance), 
Ohio  (very  few  scab  infections  have  been  observed  or  reported),  Illinois  (reported 
twice,  certainly  neither  a  serious  nor  generally  encountered  disease),  Wisconsin 
(not  seen  except  in  experimental  plots),  Iowa  (of  no  importance,  trace  loss). 

From  Nev/  Brunswick,  Canada,  G.  C.  Cunningham  reports  in  the  I922  Survey  of 
the  Prevalence  of  Plant  diseases  in  the  Dominion  of  Canada,  that  scab  of  oats  was 
first  noted  as  being  of  importance  in  fields  on  the  experimental  farm  at  Frederick- 
ton  in  1920,  where  as  high  as  5%  of  "tbe  heads  were  infected.   In  1^22  it  was  ob- 
served in  5  fields  out  of  25  examined,  averaging  about  O.5  to  1%, 

L/Iiscellaneous  diseases 

Leaf  spot  caused  by  Helminthosporium  sp.  -  reported  from  Minnesota  (one 
report)  and  Idaho  (not  destructive). 

Powdery  mildew  caused  by  Erysiphe  graminis  DC.  V/,  V/.  Mackie  in  California 
reports  powdery  mildew  as  general  in  the  coastal  regions  of  the  state,  but  not 
severe- 

Speckled  blotch  of  oats  caused  by  Leptosphaeria  avenaria  V/eber  ( "^   Septoria 
avenae  Frank)  was  found  near  M'adison,  Wisconsin,  in  September  1^21,  occurring  on 
volunteer  oats  at  the  University  farm.   This  is  apparently  the  first  report  for 
the  United  States.   It  has  been  reported  previously  from  Prance,  England  and 
Germany  (\7eber,  George  P.   Speckled  blotch  of  oats  caused  by  Leptosphaeria.   In 
Septoria  diseases  of  cereals,   phytopath-  12;  45O-47O.   Oct.  1^22). 

Leaf  spots,  cause  undetermined  -  reported  from  Montana,  June  ^0,   and  from 
South  Carolina,  March  14* 


CORN 


omut  caused  by  UstilciA^o  zeae  (Beck)  Ung. 

Collaborators'  estimates  of  losses  from  corn  smut  during  1^22  are  given  on 
the  accompanying  map  (Fig.  33).  For  the  country  as  a  whole  the  losses  from  this 
disease  were  less  than  during  192I,  when  it  was  unusually  prevalent  in  many  states. 
The  majority  of  the  states  reported  either  the  same  amount  as  or  less  than  last 
year,  but  in  New  England,  New  York,  Nev.-  Jersey,  and  Pennsylvania,  and  also  in     \ 
Iowa  and  North  Dakota  more  smut  than  last  year  wps  reported.   In  South  Dakota,    i 
where  an  epiphytotic  causing  a  reduction  in  yield  estimated  at  1%   was  experienced 
in  1921,  the  disease  was  relatively  unimportant  this  season,  causing  only  a  loss 
of  about  1%.  °         J 

R.  S.  Kirby  in  New  York  made  counts  of  over  a  thousand  stalks  of  Lewis 
Favorite  at  Mattituck,  Long  Island,  and  obtained  the  following  results:   Total 
percent  stalks  and  ears  smutted,  l8.2  -  percentage  ears  destroyed  by  smut,  3.3. 

The  weather  and  possibly  other  factors  are  quite  important  in  influencing 
the  amount  of  smut  from  year  to  year.  From  Wisconsinm  Vaughan  reports  that  more 
smut  seems  to  occur  in  that  state  in  seasons  when  dry  weather  comes  early. 


CORN  -  Smut 
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Pig*  33*   Estimated  percentages  of  losses  from  corn  smut  during  1^22, 
according  to  collaborators. 


Table  75*   Dates  of  first  appearance  of  corn  smut  1922,  according  to 
collaborators. 

May  23,  Linn  Co.,  Mo.        :«July  1,  Ramsey  Co.,  Minn.    :July,  Baton  Rouge,  La. 

June  15,  Nev;  Castle  Co.,  Del.:July  G,  Laurel,  H.  Y.        :July,  Fayetteville, Ark. 

June  24,  Meridian,  Miss.     :July  10,  Mt-  Carmel,  Conn.    :July,  V/ayne  Co,,  Ohio 

June,  Sanford,  Pla.  :July  29,  Vermont  :July,  Brookings,  S.  D. 

July  1.  Wayne  Co..  Ill, -.July  29,  Clems  on  Coll.,  S.  C,:Au^«,  Fort  Collins.  Col.. 

0 

A  number  of  collaborators  report  considerably  more  smut  in  sweet  corn  than 
field  corn.   Other  variations  in  susceptibility  noted  ^re  as  follows; 

Kentucky;  In  self-pollinated  lines  marked  differences  are  seen  in  suscepti- 
bility,  caome  lines  are  apparently  free,  others  affected  on  certain 
organs,  as  tassel,  ear,  etc.   (Valleau) 

Kansas ;  Strains  of  corn  are  being  developed  that  are  found  in  our  experi- 
mental work,  to  be  highly  resistant  or  susceptible.   (Melchers) 

Ohio;  A  few  fields  of  Golden  Bantam  have  shown  lOC^o  infection.  Stowell's 
Evergreen,  most  generally  grown  throughout  Ohio,  shows  only  a  nominal 
percentage.   (Thomas) 
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GOMi  -  omut,  Head  smut,  Rust,  Koot  and  otalk  rots. 

Regarding  tho  influence  of  fertilizer,  Hoffer  in  Indiana  reports  more  smut 
in  thickly  planted  fertile  fields.  From  V/isconsin  the  report  comes  that  some  are 
of  the  opinion  that  certdn  fertilizers  make  the  plants  more  resistant. 

Head  smut  caused  by  Sorosporium  reilianum  (Kton)  McxMp. 

In  1922  this  disease  was  only  reported  from  the  State  of  Washington  where 
a  field  near  Pullman  showed  a  considerable  amount  of  the  disease  and  where  occur- 
rences were  also  noted  in  Yakima  County.  During  the  year  the  following  publication 
has  appeared  describing  the  discovery  of  the  disease  on  corn  in  Washington  in  1919* 
Parker,  C.  3.  Head  smut  of  corn  in  Washington.  Phytopath.  11:  515.  Dec.  1921, 


Rust  Cv>used  by  Puccinia  sorghi  Schw. 
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Rust  was  reported  from  practically  all  states  east  of  the  lOOth  Meridian 
and  from  Colorudo.   It  was  also  collected  in  Manitoba,  Canada,  according  to  the 
Canadian  Plant  Disease  ourvey.   It  was  generally  distributed  in  the  states  from 
which  it  was  reported  but  the  only  region  in  whxch  it  was  the  cause  of  appreciable 
damage  was  the  oouth.   In  Florida  the  disease  was  r^^ther  severe  in  a  number  of 
places,  according  to  0.  F.  Burger.   In  i.iississippi,  D.  C.  Keal  reported  it  as  rath 
er  severe  this  season  in  m^ny  of  the  southern  counties,  especially  on  late  planted 
corn,  and  not  only  were  the  leaf  blades  rusted,  but  the  stalks  v/ere  more  or  less 
stunted  because  of  the  disease-   In  Louisiana,  C.  V/.  Edgerton  reported  the  disease 
as  abundant  but  probably  causing  less  injury  than  in  I921,  and  from  Texas, 
TauDenhaus  reports  rust  as  prevalent  probably  causing  If;  loss.   No  marked  differ- 
ences in  v<.rietal  susceptibility  were  reported. 

During  the  pa-st  year  -  paper  by  V/eber  (l)  has  appeared  which  gives  the  re-, 
suits  of  studies  on  spore  gcrmincition,  overwintering,  infection,  ^nd  susceptibilit 
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Root  and  stalk  rots  caused  by  various  organisms 

It  is  very  difficult  to  distinguish  between  root  and  stalk  rots  caused  by 
species  of  Fusarium  or  Gibberella  and  similar  diseases  caused  by  Diplodia  or  other 
organisms.  The  following  summary  pertains  particularly,  however,  to  rots  caused  t 
Gibberella  and  FUsarium.  These  diseases  were  repori^ed  from  practically  all  states 
in  the  eastern  part  of  the  country  and  Ijcally  in  Monti.na  and  Idaho-  The  losses 
are  extremely  difficult  to  estimate  with  any  degree  of  accuracy,  on  account  of  thei 
confusion  with  other  troubles  and  because  of  the  difficulty  in  distinguishing  dis- 
eased plants.  The  following  comments  from  collaborators  emphasize  the  difficulty 
in  estimating  losses. 


Jisi 


Kentucky:      There   is  nothing   on  which  losses  from  root   rot  can  be   based.     We 
need  more  inforrri^tion  in  regard  to   the  nature   of  the  disease  before 
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CORW  -  Root  and  stalk  rots 

estimating  losses r   So-called  root  rot  losses  are  mostly  overoorae 
by  soil  treatment  and  plenty  of  moisture-   All  corn  plants  have 
numerous  root  rots  and  the  extent  of  iVijury  is  dependent  on  soil 
fertility,  moisture,  etc.   (Valleau). 

Mississippi:    It  is  difficult  to  estimate  with  any  degree  of  accuracy 

the  percentage  of  injury  due  to  root  rot,  since  other  factors  s'jch 
as  unfavorable  soil  conditions,  bud  worms,  etc.,  complicate  the 
percentage  of  loss  in  poor  stands,  lessened  yields  and  the  like. 
It  is  also  practically  impossible  to  distinguish  infected  stalks 
from  healthy  ones  unless  the  plants  are  pulled  up  and  the  stalks 
split  open.   In  other  words,  it  appears  under  our  conditions  that 
slightly  infected  or  moderately  diseased  stalks  reveal  about  the 
same  degree  of  vigor  as  healthy  plants.   (Keal)- 

Ohio;   This  disease  is  so  closely  interwoven  with  Diplodia  that  it  is  very 
difficult  to  differentiate  the  actual  loss  occasioned  by  each. 
( Thomas ) . 

The  following  corrments  give  information  concerning  the  importance  of  the 
disease  in  the  various  states. 

Delav/are:   Verv  important.   Affected  crowns  and  nodes.   (Adams). 

Maryland;  Very  prevalent  in  southern  counties  of  the  Eastern  Shore  this 
year.,  I  hi^ve  seen  several  fields  in  which  25-75%  of  the  plants  were 
infected,  (jehle). 

N'ew  Jersey;   Quite  important.  Generally  distributed  over  the  state  but 
more  severe  in  the  southern  part.   (Dept.  PI.  Path.) 

Pennsylvania;   Coming  to  be  recognized  as  an  important  trouble  on  corn. 
Probably  worse  in  the  southeastern  part  of  the  state.  (Thurston  and 
Orton}# 

West  Virginia;   General,  but  resulting  damage  apparently  not  great,  due  to 
excellent  growing  season.   (Giddings  and  Sherwood). 

South  Carolina;   Cultures  made  last  spring  from  seed  corn  showed  some  of 
these  fungi  but  its  importance  in  this  state  is  not  clear.   Some 
varieties  on  test  at  the  Station  showed  c    certain  amount  of  broken 
shanks  but  little  other  evidence  of  infection.   (Ludwigi. 


Florida ;   On  May  6  practically  every  plant  in  a  35-^^^^  field  was  yellow 
and  the  margins  of  many  leaves  were  drying  out  and  brown.  The  owner 
applied  nitrate  of  soda  to  ^0   acres  at  the  rate  of  I50  pounds  per 
acre,  in  addition  to  other  fertilizers.   On  August  31>  counts  were 
made  on  both  the  fertilized  and  unfertilized  land.   V/here  no  nitrate 
of  soda  was  used,  36%  of  the  stalks  were  barren  while  only  lQ%   were 
sterile  where  nitrate  was  used.   (W.  B.  Tiadale). 
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Ohio;  Less  than  last  year.  General  but  worse  in  southern  and  southeastern 
portion  of  the  state.   (Thomas) 


Illinois:  Present  in  serious  :3uantitie3*   Loss  this  y-ar   may  be  as  much  as 

d^".   (Tehon). 
Minnesota:   Local  infections  in  southern  part  of  the  state.   (Sect.  Pl?.nt 
Path.) 

lova:    Of  slight  prevalence  and  doubtful  importance.   (ivlelhus). 

Missouri ;   Damage  varies  from  slight  to  severe.   (Maneval). 

Kansas:   Present  in  all  fields-   The  actual  damage  or  injury  which  occurred 
this  year  is  problematical  on  account  of  the  drouth  of  August. 
(Melchers). 

The  follov/ing  comments  concern  the  value  of  seed  selection  and  varietal 
susceptibility : 

Connecticut;   Seem  to  be  worse  on  some  of  Jones'  crossed  varieties. 
(Clinton). 

Delaware;  Seed  selection  by  germination  has  effectively  culled  out  seed 
ears  ctirrying  disease,  giving  increased  yields  of  2-2^  bushels  per 
acre.   (Adams).  j 

Maryland;   One  yellow  variety  shov/ed  marked  resistance.   This  has  been 
selected  for  type  for  many  years.   Sixty  tests  for  control  by  seed 
selection  were  made  this  year  with  an  average  gain  in  yield  of  about 
109^0.   (Tenple  and  Jehle). 

New  Jersey:  Plantings  of  tested  seed  gave  reduction  in  infection.   (Dept. 
Plant  Path.) 

Virginia:   Seed  selection  has  been  beneficial.   (Promme). 

Illinois:  The  yearly  increased  average  of  disease-free  seed  tending  to 
reduce  the  disease.   (Tehon). 

Ear  rots  caused  by  Fusarium  spp. 

Rotting  of  the  ears  associated  with  Pusaria  is  perhaps  another  manifesta- 
tion of  root  and  stalk  disease,  but  for  various  reasons  it  seems  best  to  report 
•this  trouble  separately. 

Maine:   V/e  occasionally  see  a  case  of  Fusarium  ear  rot  but  Fusarium  poae  i 
(Peek)  \Vr.  is  the  only  species  that  we  have  isolated  from  corn, 
mostly  sweet  corn.   (W.  J.  Morse). 

New  York;  At  Mattituck,  Long  Island,  2100  ears  of  Luce's  Favorite  were 

examined  in  September.   Of  the  large  ears  24.3%  had  tip  infection  and 
5.4%  butt  infection.   Of  these  infected  ears  95%  were  infected  with 
Fusarium  moniliforme  and  5%  with  Gibberella  saubinetii.   (Kirby). 

New  Jersey:   General  but  severe  in  the  southern  part  of  the  state.  Plant- 
ings of  tested  seed  shov/ed  a  reduction  of  infected  stalks  amounting 
to  as  much  as  5C^o.   (Dept-  Plant  Path.) 
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Pennaylvaniai   Present  and  doing  considerable  dumage,   (Thurston). 

Delaware ;   Kernel  rot  with  Fusarium  moniliforme  very  prevalent  and  most 
destructive  with  ears  infested  with  corn  ear  worms.   (Adams). 

West  Virginia:  Observed  generally  but  worse  in  valleys.   (Giddings  and 
Sherwood). 

Kentucky :  Fusarium  moniliforme  causes  kernel  injury,  especially  on  injured 
ears.  Gibberella  saubinetii  seems  to  be  most  important  as  a  cause  of 
ear  rot  each  year.   (Valleau). 

^flis&issippi;   All  of  our  seed  corn  shows  a  high  percentage  of  Fusarium 
moniliforme,  (Neal), 

Louisiana;  Seventy-five  to  85%  of  the  kernels  show  infection  by  Fusaria 
but  the  loss  does  not  seem  to  be  heavy  in  proportion.   (Edgerton). 

Indiana;   Very  slight  damage  this  year  from  ear  rot.  No  corn  ear 
worms.    (Hoffer), 

Iowa:   Moldy  ear  tips  general.  One  percent  estimated  loss  in  the 
state.   (Melhus). 

Kansas ;   Fusarium  moniliforme  very  prominent.  Occurs  on  practically 
every  ear.   (Melchers)» 

lecent  literature -. 


Adams,  J,  P.  and  T.  F.  Manns.  The  corn  ear  worm  and  kernel  rot  of  corn. 
Phytopath.  12:  25~2G.   Jan.  1^22. 

Dry  rot  or  ear  mold  caused  by  Diplodia  zeae  (Schw.)  Lev. 

As  a  result  of  the  prevalence  of  Biplodia  infection  on  corn  in  1^21  through- 
)ut  the  greater  portion  of  the  corn  belt,  a  li^rge  percentage  of  seed  corn  con- 
lained  diseased  kernels  with  the  rosult  that  a  number  of  states  this  year,  par- 
ticularly Ohio  and  Iowa,  report  seedling  blights  and  root  rots  of  corn  due  to 
}iplodia.  The  attack  of  the  ears  of  this  year's  crop  by  Diplodia  was  in  general 
nuch  less  severe  than  last  year.   The  disease  v/as  reported  to  the  Survey  from 
Connecticut,  New  York,  New  Jersey,  Delaware,  Maryland,  West  Virginia,  Virginia, 
Kentucky,  Mississippi,  Louisiana,  -Arkansas,  Ohio,  Indiana,  V/isconsin,  Iowa,  and 
Kansas.  Prom  Delaware,  Adams  reports  much  more  of  this  disease  than  last  year  and 
states  that  it  was  the  most  serious  corn  trouble  of  1922.   In  that  state  it  ap- 
peared ^ore  prevalent  in  fields  where  corn  htid  been  topped,  and  by  count  as  high 
as  9%  infection  was  found  in  some  fields.   In  Ohio,  Thomas  reported  that  the 
Weather  of  August  and  September  was  unf;,vorable  for  the  spread  of  Biplodia,  and 
for  this  reason  it  is  believed  that  seed  corn  will  carry  comparatively  little  of 
the  fVingus.   The  greatest  loss  in  that  state  occurred  through  the  planting  of  in- 
fected seed.   Estimates  of  loss  are  as  follows:  New  Jersey,  -Gfo;  Maryland,  1%; 
Ohio,  3-5%;  Indiana,  3-5%;  Iowa,  3%;  Louisiana,  ^-IC^o;  Arkansas,  trace,  and  Kansas 
trace. 
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CORN  -  Dry  rot  or  ear  mold,  Bacterial  wilt,  Brown  spot 

Valleau  in  Kentucky  noted  very  marked  differences  in  the  number  of  c£.rs 
affected  in  oclfed  linos.  Some  lines  appeared  entirely  free  v/hilc  others  were 
nearly  eliminrtod  by  or, r  rot. 

The  relation  of  dry  rot  to  rainfall  and  temperature  ns  wi.  11  as  other  f;.nts 
concerning  the  disease  arc  Drought  out  by  Melhus  and  Durrell  (l)  in  Iowa  circu- 
lar 78. 
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Bacterial  wilt  caused  by  Aplanobacter  stewartii  (EFS)  McCul- 

Reports  of  bacterial  wilt  v/ere  received  during  the  year  from  New  York, 
i.!aryland,  Virginia,  Ohio,  Indiana,  Illinois,  Missouri,  Kansas,  North  Dakota,  and 
Mississippi-   It  was  reported  most  commonly  from  Virginia  and  iVaryland  westward 
to  Illinois,  in  the  sweet  corn  canning  sections.   The  disease  is  particularly  one 
affecting  sv/eet  corn  although  field  corn  varieties  are  sometinies  attacked.   All 
of  the  collaborators  reporting  on  varietal  susceptibility  mention  that  the  Golden 
Bantam  is  most  effected,  while  other  sweet  corn  varieties,  like  Stowell's 
Lvergreen  or  Country  Gentler.an,  are  not  so  badly  attacked-   One  and  a  half  percent 
reduction  in  yield  of  sv/eet  corn  is  reported  in  I/aryland,  and  1  to  5  percent  in 
Virginia   Two  oaaes  in  Illinois  were  noted  where  25%  loss  occurred  v/hile  in 
Virginia  a  case  of  ^O/'-- infection  was  observed,  and  in  ?,1aryland  50  to  ^0%.      Dates 
of  first  appearance  were  as  follows:  Virginia,  June  16;  Ohio,  June;  North  Dakota, 
J'uly  25;  j'.'aryland,  July;  Nev/  York,  September - 

According  to  N.orth  Dakota  collaborators  the  disease  is  a  comparatively  nev/ 
one  for  the  state,  and  was  observed  in  only  a  fev,r  fields  this  season. 


Brovm  spot  caused  by  Physoderma  zeae-maydis  Shav; 

Although  brown  spot  occurred  as  far  north  as  Ohio,  Indiana,  Illinois, 
Missouri  and  Kansas,  it  was  of  importance  only  in  parts  of  the  Gulf  and  Soiith  At- 
lantic States.   In  South  Carolina  about  1%  reduction  in  yield  was  estimated  and 
in  Alabama  ,5^0,  Mississippi  a  trace,  Louisiana  l-2^"c,  and  A.rkansas  a  trace. 

The  dates  of  first  appearance  reported  are:   I&y,  -vrkansas;  June  20,  A.  &  M. 
College,  Mississippi;  June,  Sanford,  Florida;  July  I5,  Clemson  College,  3ou;.h 
Carolina;  July,  Ohio. 

In  Florida  the  statement  is  made  that  the  disease  v;as  more  serious  in  the 
northern  and  northwestern  portions  of  the  state. 
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Mosaic 

During  1922  mosaic  on  corn  was  reported  to  the  Survey  only  from  Arkansas 
by  H.  R.  Rosen.   The  follov;ing  is  an  abstract  of  a  recent  paper  presented  by  Rosen 
at  the  Atlanta  meeting  of  the  southern  branch  of  the  American  Phytopathological 
Society,  February  20-22,  1^22.   (Phytopath.  12:  2^2.   May  1^22)* 

"Mosaic  disease  of  corn  has  been  noted  for  two  successive 
years  in  northeast  Arkansas.  Comparatively  fev/  plants  v/ere  found 
attacked  and  of  these  only  a  small  number  v/ere  so  seriously  affected 
as  to  influence  the  production  of  normal  ears.  Badly  diseased  plants 
are  very  much  stunted,  due  principally  to  a  shortening  of  upper  inter- 
nodes,  possess  chlorotic  spots  and  stripes  in  great  profusion,  and 
contain  a  compact  group  of  shortened  leaf-blades,  presenting  a  rosette 
appearance,  at  the  top  of  the  plant.  Such  plants  produce  abortive 
ears  only.  Present  observations  indicate  that  under  Arkansas  condi- 
i      tions  the  disease  is  not  as  serious  or  as  common  as  in  the  Hawaiian 
Islands." 


Bacterial  stalk  rots 

In  a  recent  paper  (l)  H.  R.  Rosen  has  described  and  named  the  organism 
causing  stalk  rot  of  corn  in  Arkansas  and  certain  other  states.  He  has  given  it 
the  name  Bacterium  dissolvens  Rosen.  The  following  report  concerning  1922  devel- 
opments was  submi^t'ed  to  the  Survey  by  Rosen  on  December  13»  1922: 

'•Specimens  of  this  disease  have  been  received  this  year  from 
several  localities  in  Illinois  and  in  Arkansas,  v/ith  reports  that 
about  one  or  tv/o  percent  of  the  corn  had  been  found  v/ith  this  dis- 
ease'* Diseased  material  from  other  states  which  had  been  suspected 
as  being  of  bacterial  origin,  when  carefully  examined  proved  to  be 
due  to  agents  other  than  bacteria.  Recent  studies  conducted  by  the 
writer  at  the  University  of  Illinois  indicate  that  air  temperature 
is  an  important  factor  in  the  inception  and  development  of  this  dis- 
ease and  that  this  malady  is  to  be  looked  for  only  in  the  warmer 
sections  of  the  country. 

"The  very  thorough  destruction  of  attacked  tissues,'  as  I  have 
previously  described  (Phytopath.  11:  74-79-   192l),  was  again  evident 
and  serves  as  a  good  distinguishing  character.   The  disease  in  ii.rkansas 
has  not  been  as  serious  during  the  last  two  years  as  it  had  been  in 
1920,  doubtless  due  to  the  lack  of  precipitation.   I  wish  to  call  at- 
tention to  the  fact  that  Dowson,  in  East  Africa,  has  described  a 
bacterial  disease  of  field  corn,  which,  judging  from  his  brief  account, 
appears  to  be  very  similar  to  the  Arl:ansas  disease.'' 

Bacterial  stalk  rots  have  also  been  reported  during  the  past  year  from  Ohio, 
North  Dajota  and  Arizona.   It  is  uncertain  as  to  whether  or  not  these  are  the  same 
as  the  Arkansas  disease.   The  reports  follow: 

Ohio:   A  more  general  distribution  of  bacterial  disease  of  corn  seems  to 
occur  this  year.   A  limited  number  of  cases  were  found  during  both 
seasons  of  I92O  and  I92I.   The  causal  organism  is  as  yet  undetermined. 
(Dept^  of  Botany,  July  1,  1922). 
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CORN  -  Bacterial  stalk  rot,  leaf  blight. 

North  Dakota:  A  bacterial  rot  of  field  corn  has  been  noticed  for  the  first 
time  in  such  quantity  as  this  year.   In  the  Fargo  region,  and  also  in 
many  separate  fields  near  Dickinson,  the  trouble  I  noticed  was  con- 
spicuous and  had  attacked  about  2%  of  the  plants.   The  plants  appear 
yellow,  and  the  stalk  dwarfed,  rotted  with  a  soft  rot  v/hich  extends 
from  near  the  ground  line  to  include  the  undeveloped  tassel.  (V/eniger), 

Arizona;   The  two  plants  sent  in  from  Maricopa  County  by  D.  C.  George  show 
a  bacterial  stem  and  root  rot  corresponding  to  the  description  pub- 
lished by  Rosen  in  an  Arkansas  Exp,  Sta.  Bui,   George  states  that 
only  an  occasional  plant  shows  the  disease.   (j.  G.  Brown,  Aug.  l). 


Reference 

(l)  Rosen,  H.  R. 
497-499, 


The  bacterial  pathogen  of  corn  stalk  rot. 
Oct.  1922. 


Phytopath.  12: 


Leaf  blight  caused  by  Helminthosporium  turcicum  Pass. 

Connecticut,  Nev;  Jersey,  Delaware  and  Florida  reported  leaf  blight  during 
1922.   In  Connecticut  it  was  epidemic  and  was  the  v;orst  corn  disease  of  the  year, 
causing  an  estimated  loss  of  about  2^o,  according  to  G.  P.  Clinton.   It  vvas  also 
important  in  New  Jersey  and  Delaware.   The  heavy  rains  of  June  and  July  are  thougl- 
to  be  responsible  for  the  unusual  outbreak  of  this  disease  in  the  North  Atlantic 
coast  states.   The  following  statement  by  W.  D.  Valleay  of  Kentucky  is  of  interesi|| 
in  this  connection: 


"Some  time  ago  in  one  of  the  Survey  reports,  there  was  a  re-- 
quest  made  for  information  on  the  Helminthosporium  leaf  disease 
of  corn,   I  have  nothing  to  report  with  regard  to  damage  under 
field  conditions  as  it  apparently  caused  little  this  year,  but 
the  past  summer  I  made  some  further  detailed  studies  of  seed  in- 
fection in  corn  and  determined  that  Helminthosporium  sp.  v/as  car- 
ried in  some  seeds  of  13  out  of  I5  ears  studied.   I  have  also 
very  strong  evidence  that  it  has  been  present  in  numerous  other 
ears  that  I  have  studied  during  the  past  three  years,  but  I  have 
never  up  to  this  time  positively  identified  the  ox^ganism  as 
Helminthosporium,  as  under  the  previous  conditions  it  did  not 
fruit.   Kov/ever,  it  is  generally  the  organism  which  causes  the 
coal  black  spots  or  streaks  in  the  seed  coats  of  corn  v/hen  they 
are  grown  either  on  sterile  sand  or  in  soil.   If  the  plant  is 
left  in  sand  until  death  occurs,  and  then  is  allowed  to  remadn 
in  a  few  days  longer,  the  organism,  if  present,  will  usually 
fruit  abundantly  on  the  seed  coats,  and  if  it  has  caused  the 
death  of  the  plant,  may  also  fruit  on  the  stem,  between  the 
cotyledonary  node  and  the  first  node.   To  v/hat  extent  it  is  the 
cause  of  the  slight  amount  of  seedling  blight  which  occurs  under 
field  conditions,  I  am  unable  to  state." 


CORN  -  RICE  ^  Miscellaneous 
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Miscellaneoua  diseaaes 

.-jrithracnose  caused  by  Golletotrichum  gr.^ninicQlum  (Oes.)  '/ils.    More 
abundant  than  usual  in  Connecticut,  not  a  serious  trouble,  hov-'ever.   Reported 
first  July  14  from  Milford. 

Purple  sheath  spot  as  described  by  Durrell  (Phytopath.  10:  ^t^-^fj*      Jan. 
1920)  reported  from  Connecticut,  Arkansas,  Horth  Dakota  and  Kansas.   In  North 
Dakota  it  seemed  more  conspicuous  in  some  varieties  and  selections  than  others, 
according  to  V/eniger. 

Leaf  spots,  cause  undetermined,  v/ere  reported  from  Gouth  Jarolina  and 
Michigan. 

Yellow  speck,  ceruse  unknown  -  very  corfL'-iion  'cvA   doing  some  injury  to  the 
leaves  of  corn  in  Connecticut,  also  collected  in  Penr.sylvania. 

Blackened  cob  Ccused  by  Cladosporium  sp.  -  reported  on  imperfectly  fer- 
tilized or  cured  ears  in  Connecticut. 

Black  mold  caused  by  .■S':)er^illus  niger  Van  Tieghem*   Quite  prevalent  in 
Texas,  according  to  Tuubenhaus. 


Reference 


V/eston,  'Tm.  II.  Jr.   The  proauction  of  oonidia  at  night  in  species  of 
Cclerospora.   (Abstract)  Phytopath.  12:  34.   Jan.  1923. 
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Adapted  from  map  by 

0.    E.    Baker   ( A  gr-iphic   summary 
of  /-imerican  agriculture.      U.    S, 
Dept.   ivgr.   Yearbook  I92I:   407-506. 
Tobacco,    rice,    flax  and  hemp 
acreage,    1919>    P*   44^^' 


34»      Rice-growing  areas   of  the   United   .'Jtates. 


Straighthead  (non-parasitic)   v;as   reported  from  3outh   Carolina   -   ''(Beaufort 
County);    important   in  restricted  areas.      Same  grov/er  v/Vio   reported   injury   last 
year  reported   it  again  this   year  -  this   time   on   laiid   recently   rested."    (ludv/ig); 
Louisiana  -    "Very  common;    worst  in  southwestern  part"    (Edgerton);    •'(Brazoria   and 
Jefferson  Counties);   prevalent,    loss   5/'^  ( Taubenhaus) ;   -^nd  i.rkansas  -   "Scc^ttered; 
5C^  of  fields   in  state   infested,    some   fields  badly  injured   ijOfo);   total  loss 
2%".( Elliott). 

Blast  caused  by  Piriculuria   oryzae  Br.   &  Cav.    -   South   Carolina    (one  case 
of  slight  damage   in   Beaufort  County  somewhat  doubtfully  placed  here  -   Ludwig); 
Louisiana   (common,    1  to  2%  loss   -  Edgerton);    Texas   (trace  -   Taubenhaus);    i.rkcnsas 
(of  no  economic   importance,    trace  -  Elliott). 
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Foot  fot  caused  by  Rliizoctonia  sp.  -  Arkansas  (severe  in  some  fields; 
1%   loss;  farmers  sny  it  becomes  severe  in  some  fields  after  a  few  years,  reduc- 
ing the  yields  ^0   to  oOfo  at  times,  or  more  -  Elliott). 

Recent  literature  on  diseases  of  rice: 

Solerotium  sp. 

Braganca  Pereira,  E.  de.   Sclerotium  disease  of  rice.   Philipp.  Agr«  10: 

331-345-  Feb.  1922. 

Thompstone,  E.  and  A.  M.  Sawyer.   The  "gwabo"  disease  of  paddy* 
Bui.  Dept.  Agr.  Burma  I92O.   No.  16.   12  p.   1^22, 

Helminthosporiura  sp. 

Nisikado,  Y=    and  Miyake,  C   Studies  in  the  Helminthosporioae  of  the 
rice-plant,   Ber.  Ohara  Inst.  Landw,   Forsch.  2:  133-195* 
pis.  3-9.   1922. 
Ocfemia,  G.  0.  Helminthosporium  disease  of  rice.   (Abstract) 
Phytopath.  13:  53.   Jan.  1923. 

Experimental  work  on  disease  formerly  called  "Sesame  spot 
disease  of  rice,"  caused  by  Helminthosporium  oryzae  Breda  de  Haan. 
Sundarani.an,  S.  Helminthosporium  disease  of  rice.   3ul.  Agr.  Res,  Inst. 
Pusa  128.   7  p.   1922. 

Fungus  is  a  weak  parasite  under  normal  conditions;  and  disease 
unimportant. 

i^^scellaneous 

Shaw,  p.  J»  ?^  A  diseased  condition  of  rice.   Agr,  Jour.  India 
17:  152-154.   Mar.  1922. 

A  diseased  condition  of  paddy,  somewhat  resembling  straight- 
head,  has  been   shown  to  be  dependent  upon  a  deficiency  in  the 
supply  of  oxygen  to  the  roots. 
Tisdale,  ■/.  }{.      Seedling  blight  and  stack-burn  of  rice  and  the 

hot-virater  treatment.   U.  S.  Dept.  Agr.  Bui.  II6:  1-11.  j^ov.  I922 

Due  to  viirious  fungi;  most  promising  method  of  control  is  the 

development  of  resistant  strains  and  varieties. 


PL/VX 


Rust  caused  by  Melaiapsora  lini__(Pers.  )  Des 


m. 


The  accompanying  map  (Pig.  35)  indicf^tes  the  distribution  of  flax  rust,  as 
far  as  it  can  be  determined  from  available  data. 

In  1922  flax  rust  was  reported  from  Wisconsin,  Minnesota,  North  Dakota, 
Ontario,  Prince  Edward  Island,  and  Saskatchewan.   The  losses  caused  were  estimatec 
in  Wisconsin  and  Minnesota  at  a  trace,  and  in  North  Dakota  at  1%.      The  disease  v/aj 
severe  in  some  fields  in  North  Dakota,  but  a  long  period  of  dry  v/eather  prevented} 
it  from  becoming  generally  serious,  according  to  Brentzel.   In  V/isconsin  the  dis- 
ease was  said  to  be  very  late  in  developing,  and  Brentzel  states  that  it  appeared 
somewhat  later  than  usual  in  North  Dakota  also.   The  dates  and  places  of  first  ob-' 
servation  reported  are:  July  7,  Goodhue,  Minnesota;  July  10,  Pargo,  North  Dakota; 


FLrtX  -  rust 
Morth  Dakota;  July  2B,    Madison,  Wisconsin. 
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"Prince  Edward   Island,    Ontario,    iJaskatch-    j 
«swan,    Manitoba,    Alberta- 


•:    Counties   from  which   rust  has   been  reported   on  cultivated   flax   to   the 

Plant  Disease   Survey,    I904-I922. 
R:    Reported   on  cultivated   flax   to   the  PL^nt  Disease   3tirvey,    locality  not 


given. 


A:  On  Linura  usitatissimum,  ( J.  C  Arthur,  N.  Am,  Fl.  7^;  101-102.   I907) 
(a):  On  Linum  spp.( Arthur ) ,  1.  c.) 

+:  On  Linum  spp.,  counties  (Patterson,  Diehl,  &  Cash,  U.  S.  D.  A.  Circ. 

195.   1922). 
*:  Dominion  Plant  Disease  Survey  Annual  Reports 


Pig.  35.   Distribution  of  flax  rust  in  the  United  States  and  in  Canada. 

In  I/iinnesota  the  variety  NDR  #114  is  said  to  be  susceptible  to  rust, 

while  Minnesota  2^  is  resistant,  and  "Argentina"  imrr.une.  Brcntzel  reports  that 

"Many  varieties  show  rust  infection,  including  many  that  are  resistant  to  wilt." 

The  following  report  hi^s  been  supplied  by  H.  D.  Barker: 

"Plax  rust  was  reported  July  7  fJ"om  Goodhue  County,  Minnesota. 
Following  this  date  it  was  rejJortcd  from  several  other  localities 
in  the  state.   For  the  first  time  in  the  history  of  the  Plant  Dis- 
ease Survey,  flax  rust  was  general  throughout  Minnesota.   Usually 
the  disease  occurs  quite  comirpnly  in  the  Red  River  Valley,  but  out- 
side of  this  limited  section  nei^r  the  border  of  Minnesota  and  Morth 
Dakota  extending  into  the  northeast  corner  of  South  Dakota,  it  has 
not,  at  least  since  I  have  beun  working  on  flax  rust,  been  found  to 
occur  very  abundantly.   This  year,  however,  it  was  general  through- 
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out   the   £tc-it.:  '.'herever  flax  v/us   grown.      In  a  great  n-.ny   fields   in  widely 
different  Sv.ctlon3   of  the   state   it  appeared  in   cpideniic   form.      In  some 
ficldii    ill  wuioli   iu   occurred  quite  early,   much  danagc  'was  done   to  the 
plunts   -  ii   number   of  them  appeared   to  be    stunted  or  killed  outright  by 
th©   rust  v.'here   it  boCL,.;.o   severe. 

"On  a   survey  trip   through  North  Dakota   rust  v/a  3  found   to  be  quite 
heavy   around  Ptirgo,    extending  v;estvmrd  throughout  the   state   as   far  as 
Iviandan.      In   the   region   of  Mandan  it   v;a3,    however,    not  so  severe   as  it 
was   in  the   i.iore  humid  eastern  section,    although  it  se..ned   to  be   quite 
generally  distributed.      These   reports  were  made   for   the  most  part   on  seed 
flax   types.      All  of  the  fibre  varieties   which  were  iioted   in  the   state 
were  rusted.      The  dami.ge  done    to   fibre   flax  is   probably  greater   than  that 
occurring   on  sotd  flax,    since   thj   rust  damages   the   quality  of  the   fibre 
produced.      On  the   seed  flax,  unlossit  appears   in  epidemic  formi,    causing 
such   dam.age   as   is   noted  above,    it  probably  does  not  cause  severe   injury. 
Most  of  the   seed  flax  types   showed  varying  degrees   of  susceptibility. 
Winona,    Minnesota  No.    102,   which   is  also  resistant  to  wilt,    and  Primost, 
Minnesota  No.   2^,    v/erc    both  highly   resistant.      The    only   entirely   irrjnune 
variety   found  was   urg'^ntine,    a   largo-boiled  seed  flax-      A  large  number 
of  varieties  of  both   seed  and  fibre   flaxes  have   been  tested   for   resist- 
ance  at  stations   in  Minnesota   and   in  North  Dakota.      All   of  these,    with 
the   exception  noted,    showed  varying  degrees   of   susceptibility." 
(February  3,    I923). 


Adapted  from  maps  in 

1.  Baker,    0.   E.      A 
graphic   summary  of  American 
agriculture.      U.    S.   Dept.    Agr 
Yearbook  192I:   407-506. 
(Tobacco,    rice,    flax,    and 
hemp  acreage,    1919>   P*   44^^* 

2.  Finch,    V.    C,    and 
0.   E,    Baker.     Geography  of 
the  world's  agriculture.     Con 
tribution  from  U.    S.   Dept. 
Agr.    Office  of  Farm  Ma na go- 
meat.      1917   (V/orld  acreage  in 
flax,    p.    57). 


Pig*   3^»      Flax-growing   areas   in  the   United  States^  and  in  Canada^, 


V.'ilt  c.iused  by  Fus--;rium  lini  Bolley 

The  distribution  and   importance   of  flax  wilt  arc   indicc^.ted  in   the   follow- 
ing  comments  of  collaborators: 

^■^isconsin;      IJo  flax  diseases  have  been  seen  or  reported  outside  of  our 

pathological  garden  where  a   small  amount  of  wilt  was   found.    (Vaughan). 
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Minnesota:  General.  Slightly  less  than  last  year,  same  as  usual.  Seventy-five 
percent  of  the  fields  in  state  affected,  3C^i  in  some  fields.  Reduction  in 
yield  5%.   (Sect.  Plant  Path.) 

Iowa ;   Not  important-   (ivielhus). 

North  Dr.kotQ;   Less  than  usual,  less  than  last  year.  General  on  old  lands,  par- 
ticularly in  the  eastern  part  of  state.   Light  infection  except  in  certain 
fields.   In  some  late  sown  fields  the  crop  was  almost  a  total  Iops-   Jafjht- 
ness  of  infection  probably  due  to  weather  conditions  and  ntagc  of 
mfiturity.  (Brentzel). 

South  Dakota;  Unimportant,  trace.  Some  local  damage.  Occasionally  on  old 
ground  v/ith  strains  not  wilt  resistant.   (Evans). 

Saskatchev/an;  Not  general.  Very  severe  in  some  fields  in  the  southern  part  of 
the  province.   (W.  P.  Praser,  in  Survey  of  the  prevalance  of  plant  diseases 
in  the  Dominion  of  Canada,  I922). 

According  to  Jones  and  Tisdule  (l),  the  minimum  soil  terrperature  for  the 
ievelopment  of  this  disease  is  about  14°C.   (^y-^P-),  the  maximum  38°C.   (100,4°F. ), 
and  the  optimum  about  24**  to  28''C.   (75.2*  to  02.4°P.)   Tliey  state  also  that  the 
isual  midsummer  temperature  in  North  Dakota  corresponds  closely  to  the  optimum  for 
flax  wilt.   In  this  connection  it  is  v;orth  noting  that  the  average  July  air  temper- 
ature in  both  North  Dakota  and  Iviinnesota  in  1^22  v/ere  belov/  the  normal  for  the  month, 
ind  also  below  the  average  for  July  I922.   (Table  76). 

Table  7^»  Comparison  of  normal  July  temperatures  in  North  Dakota  and  Minne- 
sota with  the  averages  for  1^21  and  I922, 


July  teirperatures    (°P) 

State 

Normal 

:     Averaf:c  IS  21 

:     Average  1922 

North  Dakota 
Minnesota 

:      67.5        '- 
G9.O 

71.4 

:        74-2 

G5.6 
:        67-3 

I/iterature  cited: 


t 
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(1)  Jones,  L.  R.  and  V/.  B.  Tisdale,   The  influence  of  soil  temperatures  upon 
the  development  of  flax  wilt.   Phytopath.  12:  4G9-413.   Sept.  I922. 

Heat  canker  (non-parasitic) 

Heat  canker  was  apparently  of  slight  importance  in  I922,  It  was  reported 
jfrom  Minnesota  and  North  and  South  Dakota. 

Reference:  Reddy,  C.  S.  &  Brentzel,  W.  E.   Investigations  of  heat  canker  of  flax. 
U.  S.  Dept.  Agr.  Bui.  1120.   I-I8.   Oct.  I922. 

New  diseases 

A  new  disease  (l)  of  flax,  similar  to  if  not  identical  with  one  called 
"pasmo"  in  South  America,  caused  by  Phylctaena  linicola  Speg.,  has  been  observed  to 
a  limited  extent  in  North  Dakota  for  the  past  four  years,  and  during  the  past 
season  was  found  on  fiber  flax  in  Michigan.   Artificial  inoculations  indicate  that 
varieties  differ  considerably  in  susceptibility  to  this  disease. 

Another  new  disease,  iapparently  caused  by  a  species  of  Rhizoctonia,  has  been 
distinguished  in  e&stern  North  Dakota  (2).   In  the  fields  in  which  it  occurred, 
practically  every  flax  plant  in  soraev/hat  definitely  limited  areas  of  varying 
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size  was    inTecteti.      The   disease   is  destructive   where   it  hcas    Dei:jn  observed.      In- 
ocul-ition   experir-aents   reproduced  the   disease    on  flax  "but  not    on   other   plants, 
iviinirnum,    optimum,    and  0].'\::imum  grov/th   temperatures    in  culture   have    been  found   to 
be   about  13,    26,    ;<nd  35°^.,    respectively- 

Litcr:.ture 
(Cited):' 

(l)    Brentzel,    V'.    E.    A  disease   of   fl^.x  not   previously    reported   in   the 

United  States.      (Abstract).      Phytopath.    13:    53-54-      J-n.    I923. 

(2) Disease    of   flax   caused  by   a    species    of  Rhizoctonia. 

(abstract).      Phytops,th.    13:    53*      J^J^-    1923- 
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Covered  kc;rncl  smut   c^.used  by   Sphacclotheca   sorfihi    (Link)   Clinton 
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Covered  kernel  smut  v/as  reported  from  V.  isconsin,  Kc.ns.-S,  Texas,  Colarado, 
and  Arizona  during  1922.   In  Kansas,  according  to  Melchers,  it  was  common  in  fields 
where  seed  treatment  was  not  practiced,  the  percentage  of  heads  destroyed  ranging 
from  a  trace  to  ^0%,    depending  on  the  variety  ar.d  conditions  at  planting  time. 
The  disease  was  prevalent  in  that  state  and  also  in  Texas  and  Arizona.   Varietal 
resistance  is  reported  on  from  Wisconsin  as  follov/s: 

"Northern  lumber  strains  apparently  free  from  smut-   Iowa  i^jnber 
shov/ed  considerable.   Orange  Cane  usually  smutted.   Local  varieties 
mostly  grov/n,  hence  little  lost.   Formalin  treatment  cleaned  out  smut 
on  Iowa  scv-d."   (Vaughan). 

Control  studies  being  conducted  in  Kansas  arc  summarized  belov/  by  Melchers: 

"Extensive  studies  are  being  made  of  the  various  treatments  for  the 
control  of  sorghum-kernel  smut.   Sorghum-smut  treatment  plats  arc  located 
in  15  different  counties  in  Kansas.   Some  of  those  fungicides  arc: 
Chlorephol,  Seed-0-San,  and  the  Corona  mercuric  bichlorj.de  products.   Sim- 
ilar studios  are  being  made  on  oat  smut." 


Other  diseases 

Ljose  kernel  smut  c-us^d  by  Sph^celothoca  cruc.ita  (Kuhn)  Potter  -  Reported 
by  Taubcnhaus  from  Texas  as  prevalent. 

Head  smut  cused  by  ^orosporium  rcilianum  (Kuhn)  Mc^ilp.   Reported  from 
Minnesota  (very  serious  in  V.'aconia  section  where  most  of  sorghum  in  state  is  growrjl 
Kansas  (not  common,  but  occurring  occasionally  on  Red  Amber,  c  variety  wliich  scems| 
to  be  most  susceptible.   Soils  once  infested  seem  to  perpetuate  the  disease  from 
season  to  season  -  Melchers),  and  Arizona  (very  rare,  one   head  collected  near 
St.  Johns). 

Blight  c-.used  by  Bacillus  sjrghi  Burr,  was  reported  in  Louisiana  (common  a£[| 
usual),  y-.rkc-nsas  (rather  comiaon  everywhere,  1-2%  reduction  in  yield),  Wisconsin 
(noticeable  in  all  fields,  especially  all  during  seedling  stcgc.   The  plants  seeml 
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to  recover,  of  minor  importance),  lov/a  (not  important),  and  Kansas. 

Ftegarding  this  and  similar  disociSes  of  sorghum,  L.  E.  i/!c Ichors  writes  as 
follows: 

"This  spot  which  has  boon  thought  to  be  caused  chiefly  by  Bacillus 
sorghi  is  extremely  cominon  on  most  varieties  of  sorghum.   Causes  most 
injury  on  Sudan  grass.    Other  varieties  not  materially  injured.   There 
are  apparently  other  factors  than  B.  sorghi  concerned  in  the  spotting 
of  sorghum." 

A  decay  of  the  stalk  of  sorghums  was  noticed  this  season  in  Kansas  and 
reported  by  Melchcrs  as  follov/s: 

"A  similar  trouble  has  been  noticed  other  seasons  in  the  western 
part  of  the  state.   Cultural  studies  have  given  a  species  of  Fusarium. 
No  inoculation  work  has  been  done  to  prove  the  pathogenicity  of  the 
organism  obtained.   So  far  this  trouble  has  not  been  common." 

Anthracnoso  caused  by  C olletotrichum  sp-   Noticed  on  the  lov;er  leaves  in  a 
small  patch  of  broom  corn  at  Morgantown,  West  Virginia,  by  John  L.  Sheldon. 

Recent  literature 

Kulkarni,  G.  S.  Conditions  influencing  the  distribution  of  grain  smut 
(Sphacelotheca  sorghi)  of  jov/ar  (sorghum)  in  India.   Agr-  Jour. 
India  I7:  I59-IG2.  Iter.  1922. 

Rumbold,  Caroline  and  E.  K.  Tisdale-   Phoma  insidiosa  on  sorghum. 
Phytopath.  11:  513-514.   Dec.  I92I. 
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Leaf  Bpot  caui:ed  by  P-eudopeziza  nedicaf'^inis  (Lib.)  Sacc. 

Vermont,  New  York,  Nev;  Jersey,  and  Pennoylvania  report  more  leaf  spot  than 
average  this  year,  while  in  the  other  19  atates  that  hrve  reported  the  disease  it 
v;as  prevalent  in  about  the  usual  or  slightly  less  than  U3ual  amounts. 

That  it  did  come  damage  due  to  the  shedding  of  the  leaves  is  shown  by  the 
following  estimates  of  losses:   Vermont,  2-5%  Iocs;  Illinois,  5%;  lov/a,  5%;  and 
f,lis:-Ouri,  70%  of  the  foliage  destroyed  in  one  case.   The  follov/ing  are  the  dates 
of  first  .'.ppearanQe,  according  to  collaborators: 
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AlFkUFA   -  L^af  spot,  Yellow  leaf  blotch,  Rust 


April  11  -  - 

May  15  

May  23  -  -  - 
June  15  -  - 

June  1-7 

June  18  -  - 


■  -  Vi-^'i;inia 

-  Missouri 

•  -  Delaware 

-  Vermont 

-  Ilorth  Dakota 

-  Pennsylvania 


June  29 

June  (late) 

July  7 

July  18  -  - 
July  21  -  - 


-  Minn 380 ta 

-  Ohio 
Connecticut 

-  Mississippi 

-  Indiana 


Two  interesting  notes  on  control  measures  were  reported.   In  New  York  one 
farmer  dusted  his.  alfalfa  with  sulphur  and  reported  much  greener  foliage,  while  in 
V/isoonsin  R.  E.  Vaughan  reported  the  disease  as  not  serious  where  ample  airounts  of 
lime  have  been  used  in  the  preparation  of  the  soil. 

Hardigan  alfalfa  is  described  from  Michigan  (Mich.  Sta.  Quart.  Bui.  4:  74-75| 
1922;  as  a  new,  hardy,  disease-resisting  variety  developed  at  the  experiment  sta- 
tion as  a  result  of  16  years  breeding  work.   %en  leaf  spot  defoliated  alfalfa  in 
1914  this  strain  was  able  to  reset  leaves  on  its  stem  and  produce  seed,  v/hereas 
other  strains  sent  up  new  growth  from  the  roots  and  produced  only  vegetative  growthl 


Rust  caused  by  Uromyoes  striatus  Schrcet.  =  (UromyC'js  mudica'^ini:;  Pass.) 
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Uromyces  medicaginis  on  Ivledicago  sativa  L.  according  to  J.  C  Arthur* 
"         "      '•      "      "  "     "past  Survey  repor 

It  It       It       II       It  It      II  1Q22   " 

"         "      "   Medicago  lupulina  L.    "     "  J.  C.  Arthur 


?t 


Pig.   37*      Occurrence   of  Uromyces   striatus   (U.    inedic£.ginis )    in  the  United 
States      (*N.    Am.   PI.    •j'^t   256-257.      i^pr.    I5,    I912) 
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ALFALFA  -  Rust,  Yellov/  leaf  blotch.  Other  diseases 

The  accompanying  i;nap  shows  the  states  from  vvhich  alfalft,  rust  has  been  re- 
ported.  It  will  be  noted  that  during  I922  the  states  of  Pennsylvania,  Illinois, 
and  Missouri  reported  the  disease  to  the  ourvey  for  the  first  tirae-   In  Indiana 
this  year  it  occurred  in  much  greater  amounts  than  usual  in  the  central  and  nor- 
thern parts  of  the  state,  where  E.  B.  Mains  found  it  very  abundant  in  the  fall  and 
considered  it  as  especially  bad  in  I922,   In  Missouri  it  was  unusually  abundant  on 
the  farm  crops  plots  at  the  University  of  Colurabia,  and  from  Kansas,  Melchers  re- 
ported that  the  outbreak  v/as  the  most  severe  one  that  has  ever  been  noticed.   Con- 
siderable loss  v;as  reported  from  Louisiana,  in  which  state  the  disease  is  usually 
prominent,  and  in  i'lrkansas  considerable  damage  resulted  from  the  shedding  of  leaves. 

Yellov/  leaf  blotch  caused  by  pyrenopeziza  medicaginis  Fckl. 

This  disease  was  reported  during  1^22  only  from  IJew  York,  V/isconsin,  Idaho, 
and  'Tashington.   Idaho  is  the  only  state  reporting  it  as  being  the  cause  of  any  par- 
ticular damage  and,  even  in  tliat  state,  the  losses  were  not  appreciable. 


:h| 
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Other  diseasec 


Anthracnose  caused  by  Colietutricnum  trifolii  Bain.  -Less  anthracnose  than 
last  year  was  reported  from  Arkansas  but  it  was  of  greater  prevalence  than  during 
the  average  season  in  that  state,  being  severe  in  the  early  spring  and  causing  an 
estimate  in  loss  of  about  5/o»  according  to  Elliott.  From  Mississippi  it  was  re- 
ported in  1922  by  D.  C.  Neal  as  follows:   "The  disease  is  very  serious  and  in  many 
fields  the  percentage  of  infection  is  high.   The  trouble  is  also  complicated  with 
Other  factors,  such  as  girdle,  hopper  injury,  and  perhaps  other  fungi.   The  an- 
thracnose fungus,  however,  is  constantly  present." 

Bacterial  blight  caused  by  Bacterium  medicaginis  Sackett.-  Reported  from  the 
southern  irrigated  sections  of  Idaho  by  C.  7'"  Hungerford.   It  was  prevalent  in 
about  the  same  amounts  as  usual  and  was  not  ^ ery  serious. 

Downy  mildew  caused  by  Peronoapora  trlfoliorum  de  Bary  -  During  I922  dov;ny 
mildew  was  reported  from  New  York,  South  Carolina  ( unimportant), "'/isconsin  (seen  in 
many  fields  but  doing  little  damage),  Minnesota  (one  report  of  light  infection), 
Missouri,  Kansas  (quite  common  on  first  crop  but  no  particular  injury;  favored  by 
wet  spring),  Colorado,  Arizona,  Idaho  (found  in  irrigated  section  for  the  most 
part),  and  Washington. 

Root  rot  caused  by  Sclerotinia  trifoliorum  Eriks.  -  Virginia,  Idaho  and 
Oregon  report  this  root  rot  during  1922.   The  Canadian  Plant  Disease  Survey  re- 
ports the  occurrence  of  the  disease  in  British  Columbia,  but  no  new  infected  areas 
were  determined.   Only  slight  anounts  were  recorded  in  Virginia  and  Idaho,  but  in 
Oregon  it  was  reported  by  Barss  as  serious  in  the  southern  part  of  the  state  and  in 
K'lalheur  County;  serious  damage  '.vas  donu  in  some  fio].dc>  in  the  early  spring.   Barss 
writes:  "Estimated  damage  in  Josephine  County  last  spring  v.'as  5%;  average  on  4OOO 
acres  of   clover  and  alfalfa  in  Ivlalheur  County  is  reported  as  ^^f)  by  the  county 
agent."   (See  also  clover,  page  253). 

Root  rot  caused  by  Qzonium  omnivorum  Shear  -  Texas  and  Arizona  are  the  only 
states  reporting  damage  to  alfalfa  from  this  cause.   In  Texas  it  ocourred  especially 
in  irrigated  fields  of  the  Rio  Grande  valley. 

Crown  v^art  caused  by  Urophlyctis  alfalfae  Magn.  -  no  reports  of  this  dis- 
ease have  been  received  from  any  of  the  states  during  the  past  year.   The  follov/ing 
publications  have  recently  appeared; 
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Jine> „Ji   A^note.on  tne  biology  of  the  "crovm-pall"  fungus  of  lucerne. 
..-roc  C--HaDriclse  Phil,  ^oc-  20:    ibO-^b^.   %•  19^1.         ^-«ine. 

Guyot.   Notes  de  pathologie  ve'getale-   Bui-  Soc.  Path.  Veg .  France  8- 
I32-I3G.   Feb.  1922. 

Bottornley,  A.  M.   Note  on  .Urophlyctis  alfalfae  on  lucerne.   Jour.  I>ept- 
.Agric  Union  South  Africa  4:  153-I55,  I922.   The  disease  caused 
"by  Urophlyctis  alfalfae  on  lucerne-   Jour.  Dupt.  y-igric.  South  - 
Africa  /[:    I53-I55,  I922.   -  The  disease  caused  by  Urophlyctis  alfalfae 
is  described  and  its  economic  importance  discussed  in  view  of  the 
restrictions  recently  imposed  on  trie  importation  of  lucerne  seed  into 
the  Union.   E.  M.  Doidgc. 

white  top  or  yellows  cause  undet-  -  reported  from  Montana,  Idaho,  and  Waah- 
ington.       Kont-ina:   "Very  prevalent  in  first  crop  in  some  sections.   Cause  of 
much  unr'asiness;  seems  to  be  combination  of  environmental  conditions  prevalent 
.during  spring  and  early  summer  v/hich  unquestionably  ag;!^raYated  this  trouble."  H.  M., 
Jennison.   Idaho;  "Fairly  oomiaon;  isolated  plants  in  field  affected;  evidently  a 
non-parcjsitic  condition."  -  C.  '.  Hungerford,  Idaho.   In  a  recent  bulletin  from 
the  U.  S.  Dept.  of  Agriculture  (Oakley,  R.  A.  and  II.  L.  V'estover-   How  to  grow 
alfalfa.   U.  S.  Dept.  Agr.  Farmers  Bui-  I283:  l-3b.   Dec-  I922)  Yellov/ing  is  listed 
as  one  of  the  most  serious  of  all  alfr.lfa  troubles  in  the  country. 

Leaf  spot  caused  by  Ploosphaeruli n a  briosiana  Pol.-  Collc^borators  in  Georgia 
iVIissouri,  and  Kansas  report  this  3eaf  spot.   Prom  Georgia,  J.  H.  !;!iller  reports  as 
follows  concerning  the  disease;  specimeiu  of  whicJi  were  determined  by  F.  R.  Jones 
of  Cotton,  Truck  and  For-^ge  Crop  Disease  Investigations:    "This  disease  has  been 
reported  from  several  counties  and  has  been  most  serious  in  all  alfalfa  fields  on 
the  College  of  Agriculture  Farms.   Its  ravages  v/ere  equally  as  serious  as  v/ith  the 
Pseudopeziza  leaf  spot-   Its  attacks  were  much  worse  on  the  first  two  cuttings  thar 
on  the  present  cutting;  so  repeated  cutting  and  taking  the  crop  off  the  field  seem; 
to  be  the  only  effective  means  of  control."   (xiugust  l) 

Leaf  spot  Caused  by  Ascochyta  medicaginis  Bres.  -  reported  from  Missouri  by 
Hopkins  as  follov/s:  ''About  five  specimens  of  this  disease  have  been  received,  but 
it  does  not  appear  to  be  doing  any  damage*" 

Leaf  spot  caused  by  iviacrosporium  sp-  -  reported  only  from  Louisiana  (abund- 
ant as  usual  in  sane  cases  causing  severe  defoliation,  spots  as  a  rule  following 
insect  punctures  -  Edgcrton),cnd  from  Missouri  (one  report,  loss  slight  -  Maneval). 

Leaf  spot  caused  by  Cercosuora  medicaginis  E.  &  E.  -  traces  of  this  disease! 
v;ere  roported  from  Texas  and  Missouri. 

Violet  root  rot  caused  by  Rhizoctonia  medicaginis  (DC.)  Tul.-  reported 
from  Iowa  (mjre;  serious  locally  -  Melhus),  and   Kansas   (apparently  not  any' more 
prevalent  than  in  other  seasons.  Mos t  conspicuous  in  old  fields  along  river  valle: 
and  creek  bottoms  -  Mclchers). 

Root  rot,  cuuse  undet.  -  an  unknown  root  rot  is  reported  by  C .  D.  Learn 
from  Color..do  as  important,  and  from  Id..ho,  C.  W.  Hungerford  'vrites:  "Reported 
from  nearly  every  part  of  state  where  air..lfa  is  grown.  It  is  becoming  more  prevat 
lent  each  year.  A  species  of  Fusarium  he  s  been  quite  constuntly  isolated  from  dis 
eased  plants." 

Root  knot  caused  by  Hetcrodera  radicicola  (Greef)  Mull.  -  reported  from 
Texas  by  Taubenhaus  who  states 'that  the  variety  Hairy  Peruvian  is  highly  resistant 

P°'^^'^,r.  (Cuscuta  spp.)  -  reported  from  Texas,  V/ashington  und  /  rizona. 

Girdle  (cause  undet.)  -  the  following  paoer  on  this  disease  has  appeared 
during  the  year: 

Brown,  J.  G,  &  Frederick  Gibson.   Some  observations  on  alfalfa  girdle. 
Phytopath.  12:  188-I9O.   April.  I922, 


irtb 
fibu 
iste 


CLOVER 


Powdery  mildew  caused  by  Erysiphe  sp. 
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Probably  the  most  noteworthy  plant  outbreak  of  the  year  was  that  of  powdery 
lildew  of  red  clover.   In  V^JZI   it  appeared  in  unprecedented  amounts  in  states  in  the 
lOrtheastern  quarter  of  the  country,  but  during  1^22  it  was  much  more  widely  dis- 
tributed and  occurred  all  over  eastern  United  States  from  South  to  North  and  in 
sastern  Canada.   The  accompanying  map  shows  the  geographical  range  of  the  disease. 
>n  the  western  limits  it  v/as  reported  only  from  the  eastern  parts  od  the  Dakotas  and 
[ansas.  Apparently,  it  did  not  extend  beyond  the  line  of  the  100th_raeridian, 


Itess.V 
Conn.O! 


¥  ^ 


0=  Occurrence  I92I.    V 
V=  Occurrence  ig22. 


Fig.  3S«  Distribution  of  powdery  mildew  of  clover  in  the  United  States,  as 
sported  by  collaborators  of  the  Plant  Disease  Survey,  I92I  and  I922. 

It  appeared  first  in  the  southern  states  early  in  April  and  then  as  the  crop 
Bveloped,  was  reported  farther  northward  appearing  in  the  northern  states  during 
ine.  vVhether  or  not  this  progression  from  south  to  north  indicates  spread  in  the 
ame  direction  is  uncertain.   It  is  more  probable  that  the  fungus  was  well  distrib- 
[ted  and  made  its  first  appearance  in  the  various  places  at  the  time  when  v/eather 
anditions  favored.  However,  considerable  spread  undoubtedly  took  place  during  the 
ear.  A  number  of  collaborators  mention  the  appearance  of  the  mildew  in  a  portion 
f  a  state,  with  subsequent  appearance  in  other  parte. 

The  reasons  for  the  unusual  outbreak  of  this  disease  during  the  past  two 
ears  is  still  somewhat  in  doubt.  It  may  be  that  peculiar  climatic  conditions  have 
avored  the  unusual  development  and  spread  of  a  native  powdery  mildew.  On  the  other 
and,  there  are  good  reasons  to  suppose,  particularly  on  account  of  the  conspicuous 
tiararter  of  the  mildew,  its  apparent  invasion  of  new  localities^  and  because 
f  the  fact  that  our  native  clovers  are  susceptible,  wherooe  European  ones 
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are  resistant,  that  v/e  have  to  deal  with  an  introduced  parasite  which  has  found 
conditions  espiioially  favorable  in  the  United  States - 

Statements  Concerning  the  losses  and  conditions  in  the  individual  states 
have  already  been  r;adu  available  (l  and  2)»   For  the  most  part  the  actual  loss 
was  probably  not  large,  but  undoubtedly  there  was  considerable  reduction  in 
yield  in  many  fields  on  account  of  stuntin^j  of  plants  and  shattering  of  leaves. 
Considerable  alarm  was  manifested  by  farmers  in  many  localities  on  account  of 
possible  injury  to  sto.'^k  that  was  fed  mildev/ed  clover  hay.   Kov/ever,  no  actual 
cases  of  stock  poisoning  from  this  cause  were  found  and  feeding  experiments  con- 
ducted with  horses,  cattle,  sheep  and  swine  at  the  Tennesseee  Experiment  Station 
resulted  in  no  harmful  effects. 


Dates  of  first  appearance  of  pov/dery  mildew,  1922 . 


....  Louisiana 

■..,  Payetteville,  Ark. 

....  Rome 

Bedford,  Va. 

....  Southern  Indiana 

....  Poplar  Bluff,  Mo. 

....  Delaware 

June  1  East  Kingston,  N.  H. 


April  10. 
r.pril 
May  1   .  . 
Jvlay  11  .  . 
I«.y  1^ 
May  IC 
June 


June  1  . . 
June  G  . . 
June  7  •  • 
June  10  . 
June  13  . 
June  15  • 
June  15  • 
July  (early) 


Union  Center,  '71  s. 
IVayne  Co.,  Ohio 
Rice  Co, ,  Minn. 
Orange  Co. ,  K.  Y. 
E,  Spartanburg,  S.C. 
Hew  Haven,  Conn. 
Doniphan  Co.,  Kans. 
Vermont 


The  correct  name  for  this  mildew  still  reiT£.ins  in  doubt,  since  the  peri- 
thecial  stage  does  not  seem  to  h'  ve  been  collected  curing  the  p.ast  two  years. 
The  perfect  stage  of  Erysiphe  oplygoni  IC.  has  been  collected  on  red  clover  in 
a  number  of  the  western  states  and  in  West  Virginia  and  possibly  other  states  in 
years  past.  However,  it  is  not  unlikely  that  the  present  organism  is  another 
mildev;  or  another  strain  of  the  same  species. 

American  red  cloveiB  and  the  mammoth  or  sapling  clover  are  the  varieties 
that  are  most  universally  attacked.   It  was  seen  on  alsike  clover  by  collabora- 
tors in  New  York,  West  Virginia,  Pennsylvania  and  'Wisconsin,  but  this  host  was 
very  slightly  and  only  rarely  infected,   v^hite  clover  was  also  found  affected  in 
Vvest  Virginia  by  John  L.  -Sheldon.   According  to  .him  it  was  not  common  near 
Morgantown,  but  often  present,  especially  when  near  rec  clover. 

The  following  coiirnent  by  John  Monteith  and  the  table  by  E.  3.  Mains,  giv- 
ing results  of  varietal  tests  at  lafayette,  Indiana,  shows  that  the  American  red 
clovers  at  l£.fayei:te  are  susceptible,  whereas  those  from  Europe  and  Chile  are 
imraune  or  resistant; 

"There  is  marked  resistance  to  mildew  shown  in  the  European  clovers 
as  compared  with  our  home  grown  stock.   This  has  been  trvie  in  every 
one  of  Dr.  Pieter's  plantings  that  I  have  visited.   This  should  not,, 
however,  be  reported  in  a  way  that  would  give  the  impression  that 
the  foreign  stock  is  therefore' to  be  desirodv  C^r  home  grovm  stock 
appears  to  be  more  resistant  to  anthracnose  in  som^e  cases,  is  more 
hardy  in  northern  sections  and  seems  better  able  to  stand  the  summer 
conditions  farther  south-  So  the  factor  of  resistance  to  mildew  is 
outweighed  by  other  objections  to  their  general  use," 
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Table  77-   Susceptibility  of  clovers  to  powdery  mildew,  Infayette,  Indiana, 
Oct*  12,  1922  (To  be  published  in  Proc  Ind.  Acad,  Sci.  I922)  by  Dr.  E.  B.  Mains. 


Species  and  variety 

Original        : 
source  of 
seed.                : 

No.               : 
plants        ; 
examined   : 

'Degree   of  susceptibility    (no.   plants) 

Heavy   ; 

Moderate    • 

•    Slight    ; 

None 

Trifolium  pra tense  2019    ' 

S.   Dakota    ; 

44        : 

13      : 

:           22           : 

9 

0 

"                     "            2020   . 

:    Ohio               : 

•       44      = 

9      '' 

15           '. 

.      19      '. 

1 

»                     «             1809    '. 

;  N.  Dakota 

9      '-' 

2 

i           0 

■■       7      ■■ 

0 

II                     «             2055 

:   Chile            : 

17      = 

0     : 

1 

,   16   ; 

0 

"                      "             1819    : 

Italy             : 

10 

0     : 

0          : 

8         : 

2 

It                      II 

Prance          ; 

44      '■ 

0 

0 

15  ; 

29 

43592 

England 

10        : 

0     : 

0 

0        : 

10 

Trifolium 

incarnatum                2G54 

10 

0 

0 

:           0        : 

12 

Trifolium  hybridum  2047 

12        : 

0 

'.           0 

:          0        : 

12 

Trifoliura  repens     48625    ■ 

;  Holland        : 

8        : 

0 

0          : 

0        : 

8 

M                 It              1528    ■ 

'v7i  scons  in    : 

10        : 

0     : 

0          : 

0         ; 

10 

"                "              1912   : 

Idaho            : 

25  ; 

0     : 

0          : 

0      i 

25 

"                "            48019 

England 

12 

:          0     : 

0         : 

0        : 

12 

Triioliiim 

subterraneanum  51212 

r          10 

:          0 

•            0 

:          0 

10 

Trifolium 

fragiferum              29012 

':         12        : 

0 

:            0          ' 

0 

:      12 

Trifoliura 

reflexum                  O3308   - 

:          12 

:          0 

•            0 

:          0 

:      12 

Seed  obtained  from  Dr.  A.  J.  Pieters,  Office  of  Forage  Crop  Investigations, 
U.  S.  Department  of  Agriculture.  Numbers  are  those  used  by  thcit  Office. 
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CJjjVKR  -  Rusts,  Etiot  rots 
Rusts  caused  by  Uromyces  spp, 

Uromyces  fallena  (Dcsm. ),  Kern  was  reported  on  red  clover  from  New  England, 
V/est  Virginia,  Kentucky,  ciouth  Carolina,  Ohio,  Indiana,  Illinois,  Missouri,  Wis- 
consin, Minnesota,  North  Dakota,  Idaho,  and  from  Alberta  and  Manitoba,  Canada* 
The  disease  is  not  destructive,  but  the  combination  of  rust  and  po'.vdery  mildew  un- 
doubtedly caused  some  damage*   In  Kentucky,  Valleau  noted  certain  red  clover  planti 
on  October  3  that  were  heavily  infected  with  rust,  while  neighboring  plants  were 
entirely  free.  Prom  Idc.ho,  Hungerford  v;rites  that  one  field  near  Parma  was  severe. 
ly  i-tt-cked, 

Uromyces  trifolii  (Hcdw,  f •  )  Lev.  was  reported  on  i.vhite  clover  from  Connec- 
ticut, Minnesota,  Iowa,  Missouri,  and  Manitoba,  and  on  alsike  clover  from  Connecti- 
cut, -Minnesota  and  I'ianitoba, 

Uromyces  ele^ans  (Berk.  &  Curt.)  lagh.  (Pucciniola  elegans  (Berk.  &  Curt.) 
Arth)  was  reported  on  Trifolium  carolinianum  by  ludwig  from  South  Carolina  as  of 
some  economic  importance  owing  to  the  value  of  the  host  for  grazing  purposes.  A 
case  was  reported  of  badly  affected  spots  in  pastures  with  reduction  in  amount  of 
foliage  produced. 

R.oot  rots  caused  by  various  organisms 

Root  rot  caused  by  Sclerotinia  trifoliorum  Zriks.   This  disease  vras  re- 
ported from  Ohio,  V/isconsin,  Idaho,  i-.nd  Oregon  during  the  year.   In  Ohio  there  has 
been  an  increase  of  this  root  rot  as  compared  with  that  caused  by  Pusariura.   It  is 
important  mainly  in  the  northwestern  part  of  the  state.   In  Oregon  the  disease  was 
said  to  be  the  cause  of  considerable  damage  in  the  v/cstern  and  southern  parts  of 
the  state. 

F(oot  rot  caused  by  Fusarium  sp.    This  root  rot  is  reported  from  Ohio  and 
Idaho  in  both  of  which  states  it  was  regarded  as  important. 

A  root  rot  the  cause  of  v/hich  has  not  been  determined  was  also  reported  as 
serious  in  Kentucky.  Regarding  this,  Valleau  sends  the  follov;ing  statement: 

"During  the  past  two  years  Fergus  and  Valleau  have  conducted 
extensive  studies  of  the  root  systems  of  red  clover,  csp  ::cially,  but 
also  white,  sweet,  alsike  and  crimson  clovers  and  alfalfa,  and  havo 
found  on  hundreds  of  plants  examined  always  many  small  roots  dead  and 
being  replaced  by  new  ones.   Tap  roots  of  red  clover  and  alsike  be;come 
badly  discolored  either  the  first  summer  or  the  second  and  then  plants 
live  on  crov;n  roots  entirely.   This  seems  to  be  the  cause  of  great 
mortality  in  certain  fields  the  first  summer  and  to  be  the  cause  of 
red  clover  acting  as  a  biennial  over  the  greater  part  of  the  country. 

"The  extent  of  injury  to  the  roots  is  directly  correlated  with 
the  soil  treatments   This  part  of  the  prjblem  is  being  studied  on  the 
soil  fields  distributed  in  various  soil  areas  of  Kentucky.   Lime 
materially  reduces  tho  injury  the  first  summer.   Lime  and  acid  phos- 
phate greatly  reduce  the  injury-   On  blue  grass  soil  in  central 
Kentucky  there  is  generally  very  slight  injury  the  first  season.   On 
all  soils  and  with  all  treatments  there  is  a  very  serious  injury  the 
second  year. 

"The  disease  seems  al"ivays  to  be  present  on  all  clovers,  but  the 
extent  of  injury  is  dependent  on  rate  of  growth  01  the  plant  and  this 
is  dependent  on  soil  fertility." 
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eference 


Selby,  A.  D. ,  end  R.  C.  Thomas.  Impairment  jf  clover  seedlings  reported. 
Monthly  Bull.  Ohio  Agrio.  Sta.  6:  90-92.   I92I.   Fusarium  sp.  hea 
coneieteHtiy  been  aeDociuted  with  n  root-rot  disuL^oc  of  red  clover 
in  Ohio. 

Neir.atode  disease  caused  by  Tylenchus  dipsaci  (Ki!lhn)  Bc.stir.n 

The  nematode  disease  of  red  clover  was  reported  only  from  Idaho  during 
^■'1922.   In  a  recent  publication  from  Idaho  (l)  infection  is  reported  as  having  been 
secured  on  the  following  plants  by  grov^ing  them  in  infested  soil:  Beans,  peas, 
fall  vetch,  Egyptian  clover,  and  alsike  clover.  Varietal  tests  conducted  at  the 
Rothamstead  Experiment  Station  by  Goodey  (2)  gave  the  follov'ini;  results  v/ith  regard 
to  susceptibility: 

Group  1,  very  susceptible; 

Red  clover  -  Canadian,  French  and  English- 

Oow-grass  -  Swedish. 

Kidney  vetch. 
Group  2,  much  less  susoeptibile:  ■ 

Cow-grass  -  English. 

Alsike  clover  -  Canadian  and  English. 
Grout)  3*  very  sli.f^htly  susceptible : 

Sainfoin. 

VAiite  clover  -  V/ild  Gotswold,    English,    and  Wild   Kentish. 
Group  4»    apparently  immune: 

IVhite  clover  -  Sutton's  Mammoth. 

Lucerne  -  Provence. 

Trefoil. 

Literature  cited: 


(1)  Smith,  R.  M.  The  eelv/orm  disease  of  red  clover.  Idaho  Agr-  Exp.  Sta. 
Bui.  13 0:  1-14.  Mar.  1922. 

(2)  Goodey,  T.   On  the  susceptibility  of  clover  and  some  other  legumes  to 
stem-diseases  caused  by  the  eelworm,  Tylenchus  dipsaci,  syn. 
devastatrix,  KiUhn.  Jour.  Agr.  Sci.  12:  20-30.  Feb.  24,  I922. 

lAisoellaneous  diseases 

Anthracnose  caused  by  Collototrichum  trifolii  Bain  -  reported  only  from 
Ohio  where  it  was  serious  in  a  fev;  fields  in  the  western  part  of  the  state. 

Leaf  spot  caused  by  Pseudopeziza  trifolii  (Bcrnh.)  Pckl.  -  reported  from 
Ohio,  vVisconsin  and  Hew  Binjnswick- 

Leaf  spot  caused  by  Sphaerulina  trifolii  E.  Rostr.  -  was  reported  on  for  the 
first  time  in  the  United  States  by  E.  P.  Hopkins  at  the  Boston  meeting.  He  has 
observed  it  in  Missouri,  Illinois,  und  New  York,  principdly  on  white  clover,  but 
red  and  alsike  clover  have  also  been  found  infected.   The  disei-.se  v;as  collected 
in  Columbia,  Missouri  as  early  us  I902.   It  was  first  observed  this  year  in 
Missouri  by  Hopkins  on  March  18.  (Hopkins,  E.  F.   The  Gphaerulina  trifolii  leaf 
spot  of  clover.  (Abstract).  Phytopath  13:  59.  Jan-  1923* ) 
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Le-.f  spot  caused  by  Mncrosporium  sp.  -  abundant  and  widely  distributed  in 
Louisian^^  and  occurring  also  in  Ohio  and  Minnesota 

Sooty  spot  caused  by  Phvll-aohora  trif olii  Pers.  (Pckl. )  =  (polythrincium 
trifolii)  Kuntze  -  I'uported  from  Vermont,  Connecticut,  Ohio,  Illinois,  '/linnosota, 
and  Can.-.da  on  both  ".vhite  ..  nd  red  clover.   L.  R.  Tuhon  in  Illinois  v/rites  as  fol- 
lows concerning  this  disease: 

•'It  is  a  natter  of  interest  to  mc  to  find  th^  t  in  the  western 
part  of  Illinois,  particuL.rly  in  Madison,  St.  Clair,  Jersey,  Menard, 
Tazcv/ell,  and  C-.lhoun  Counties,  the  v/hite  clover  used  largely  for 
P--sturo  purposes  is  covered  to  ^    Inrge  extent  '/ith  the  mold  Polythrincium 
trifolii.   Pr-ctic-^lly  '-.11  pastures  where  this  clover  is  grov/n  are  in- 
fested*  The  infection  of  pL-nts  varies  from  30  to  7^^^  '•  ^^d  from  GO  to 
yC^o  of  the  Ic^ives  on  these  plants  are  affected  with  reduction  of  photo- 
synthetic  surface  of  from  2  to  ^Qf/n." 

Spot  c  .used  by  Cercospora  sp.  -   reported  from  Delav/are  (c<ffecting  stems) 
and  from  Missouri  (c.-using  sliglit  dc,rr..-,go  to  the  le^-ves). 

Mosaic  -  repprted  on  red  clover,  pc.rticularly  from  Connecticut,  Arko.nsas, 
Indiana,  '.','isconsi.:-,  -.nd  I.linnesota,  and,  .-coording  to  the  Can...die.n  Pl_nt  Disease 
Survey,  from  Quebec. and  i'lanitob:;.   References:  (Pickson,  E.  T.  -^nd  E.  G.  Hood, 
Tempsrc^ture  studies  in  mosaic  dise-.ses.   (Abstro.ct).   Phytopath.  13:  42*   Jf-n. 
1923.   Nelson,  Ray,   The  occurrence  of  protozoa  in  plants  oiffected  with  mosaic 
und  related  discuses.   (Abstr.,ct).   Phytopath.  13:  41*   J^*^-  1923)' 

Dodder   (Cu scuta  sp)  -  reported  from  Louisiana,  (one  field  very  bad). 


SWEET  CLOVER   (Melilotus  spp.) 

Leaf  spot  and  stem  rot  caused  by   i^scochyta  caulicola  Laub.   -  reported 
as  abundant  and  c;  using  consider...ble  defoliation  on  the  Experiment  Station  plots 
and  at  one  place  in  Boone  County,  i-'dssouri  (hlopkins,  Ifeneval);  found  in  a  fev/ 
fields  near  Fargo,  North  Dukota,  where  it  appears  rather  late,  and  seems  to  cause 
a  blasting  of  the  seed  in  seed  fields.   (v/eniger). 

ijithracnose  caused  by  Colletotrichum  trifolii  Bain  -   Kendall  County, 
Illinois.   (Tehon). 

Anthracnose  caused  by  Gloeosporium  caulivorum  Kirch  -  Kankakee  County, 
Illinois.  (Tchon). 

Root  rot  Co,used  by  Fusarium  sp.   -  one  severely  ( 10-20%)  affected  field 
found  in  V/illiams  County,  North  Daijota;  cool,  damp  weather  favorable,   (\7eniger). 

Illosaic  -  observed  on  practically  every  plant  in  th^  vicinity  of  University 
Farm,  Minnesota  (Sect.  Plant  Path-). 

V/ilt  (undet.)  -  Eact  Baton  Rouge  Parish,  Louisiana;  com-.on,  some  loss 
(Edgcrton) . 

Root  knot  caused  by  Hetcrodera  radicicola  (Oreef )  Mull-  -  northwestern  ■ 
South  Carolina  (Ludwig). 

BUR  CLOVER  (MediciSigo  hisp^V.?  ga-rtn. ) 

Leaf  spot  cuuscd  by  Macrosporium  sp.  -  abundcmt  on  bur  clover  in  East 
Baton  Rougo  parish,  Louisiana;  affecting  no--.rly  all  of  the  crop  but  not  causing 
much  loss  (Edserton), 
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Leaf  spot  caused  by  Cercospora  cruenta  3acc.  -  Delaware,  Texas  (four 
countids^  prevalent,  1%  loss  -  Taubcnhaus),  Illinois  (first  report  for  Illinois, 
collected  once  only,  at  iVakanda,  Jackson  County,  «ugust  19;  slight  -(t'mderson 
and  Tehon ) • 

Leaf  spot  caused  by  Amerosporium  occonomicum  E.  &  T.  -   general  but  not 
important  in  Dclav;arc  (ad^ms). 

Altcrnaria  a trans  Gibson  following  sunburn  and  aphid  injury  on  Blackcyc 
cowpca,  Arizona;  (see  soybean). 

Powdery  mildew  caused  by  Erysiphe  polygoni  DC.  -  unimportant  in  Delaware 
and  South  Carolina;  severe,  n/aucing  defolxatioa- ta  $jseet»nQU«c  .at  U'Fayctte, 
Indiana.  (Gardner). 

Rust  caused  by  Uromyces  eppcndicula tus  (pcrs.)  Lev.  -  Texas. 

Bacterial  spot  caused  by  Bacterium  vignac  Gardner  &  Kcndrick  is  said  to  be 
widespread  in  Indiana,  where  it  has  been  observed  since  1919*   The  disease  is 
rather  destructive,  but  it  was  less  important  in  I922  than  usual-   The  organism 
causes  leaf  and  pod  spotting,  malformation  of  the   pods,  and  blight  of  seedlings 
grown  from  infected  seed.  According  to  the  authors,  the  organism  is  seed  borno, 
and  probably  the  use  of  seed  from  discasc-frce  pods  vdll  control  it.  (Gardner, 
Max  V/, ,  and  James  B.  Kcndrick.   Bacterial  spot  of  cowpca.  Science  n.  3.  57- 
275.  March  2,  I923). 

Mosaic  -  fairly  important  in  Arkansas  (Elliott);  unimportant  and  rare  in 
Indiana. (Gardner). 

Wilt  caused  by  Fusarium  vasinfocturo  Atk.-  northern  South  Carolina  (impor- 
tant; importance  not  to  be  judged  by  number  of  compii?ints,  as  disease  makes  it 
necessary  to  raise  only  resistant  varieties  of  both  cotton  and  cowpcas  -  Ludwig), 
Arkansas* 

Root  rot  caused  by  Ozonium  omnivorum  Shear  -  prevalent  in  Texas- 
(Taubcnhaus). 


SOYBEAH 

Bacterial  leaf  spots;  Bacterial  pustule  caused  by  Bacterium  phase oil  var» 
soj'^.se  Hedges  -  was  abundant  in  Isast  Baton  Rouge  Parish,  Louisiana,  where  it  was 
first  observed  on  June  21,  affecting  practically  all  of  the  crop,  and  causing  a 
loss  estimated  at  3  to  ^%>    (Edgcrton).   According  to  Miss  Hedges  (5),  this  organ- 
ism was  first  isolated  in  1917''^5*on^  Texas  material,  and  has  been  found  to  occur 
from  V/ashington  southvrard.   Bactc  gal  blir-ht  caused  by  Bacterium  glycincum 
Cocrper,-  r-oyortod  from  Steuben  and  V/hite  Counties,  Indiana.   Undetermined 
bacterial  leaf  spots  have  been  r.. ported  from  Delaware  (leaf  infection  prevalent 
in  all  fields;  not  determined,  probably  bacterial;  hus  been  considered  as  due  to 
^"  iQthyri  but  not  confirmed  by  culture  work  -  Adams)  and  Virginia  (general  and 
causing  severe  damage  ~  Fromiuo), 

Bacterial  wilts;  Bactferium  solar-ace  arum  EPS  has  been  found  on  soybean  in 
North  Carolina,  according  to  F.  n.  V/olf  (7)'   Diseased  specimens  were  received 
from  ColumbuQ  in  August,  I921.   ViTiilo  wilting  is  not  a  prominent  symptom  in  the 
case  of  this  host,  probably  because  of  the  woody  nature  of  the  stems  and  petioles, 
the  affected  plants  are  d^.Tarfed  and  the  foliage  is  prematurely  killed.   The  organ- 
ism causing  the  new  bacterial  wilt  of  the  bean, Bacterium  flaccumfaciens,  described 
by  Miss  Hedges,  was  successfully  inoculated  into  the  Ito  San  variety  of  soy 
bean  (4). 

Downy  mildew  caused  by  Peronospora  sp.  is  reported  by  P.  R.  Perry  from 
Genesee  County,  New  York.   This  is  the  first  report  of  a  downy  mildew  on  soybean 
received  by  the  Survey,  t^nd  apparently  it  is  the  first  report  for  the  United 
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States.   According  to  E.  J.  Butler  (l)  Pcronospora  trifoliorum  de  Bary  occurs  on 
soybean  in  the  province,  of  Krshmir  in  India,  and  has  been  rv-iportcd  on  this  host 
from  Formosa  also;  end  ?.  trifoliorum  Vc^r.  manshurica  Naouinoff  has  been  described 
on  soybean  from  Russian  iv'anGuuria* 

Pod  ard  stem  blight  cuscd  by  Phomopsis  so.jae  Lehman  has  boon  described 
frora  North  C^^rolina  (S)-.   It  had  been  reported  as  due  to  Phorna  sp.  in  1920  by 
Vv'olf  and  Lchnian  (8).   According  to  Lehman  the  causal  fungus  attacks  pods,  stems, 
and  sometimes  leaves.   The  pods  arc  penetrated  and  the  seeds  invaded  by  the  organ- 
ism.  The  fungus  ovcrv/inters  in  diseased  stems  and  seed.   The  disease  is  said  to 
be  capable,  especially  in  v/et  seasons,  of  causing  serious  damage  to  this  host, 
and  the  use  of  dise^se-frcc  seed,  crop  rotation,  and  the  plovjing  under  of  dis- 
eased plants  after  harvest  are  recommended  for  its  control.  | 

Wilt  caused  by  Fusarium  sp.  -  Botetourt  County,  Virginia;  Hampton  County, 
South  Cc-rolina,  ond  Lewiston,  Missouri. 

V-'i  It  caused  by  Sclcrotium  rolfsii  Sacc  -  occasional,  causing  a  loss  of 
less  than  ifb  in  East  Baton  Rouge  Parish,  Louisiana.  (Edg  ;r ton) . 

Mosaic  Was  reported  from  Indiana  again,  and  for  the  first  time  from 
Connecticut,  New  York,  Virginia,  Kentucky,  and  Louisiana c   Indiana,  Pennsylvania 
and  North  Carolina  were  the  only  states  frora  v/hich  soybe^^n  mos;  ic  had  previously 
bc>^-n  reported  to  the  S.irvey.   There  may  be  some  question  .^s  to  v;h other  some  of 
the  r.osaic  reported  may  not  really  be  a  trouble  similar  to  that  occurring  in 
Delaware,  vhich  .'idams  s^ys  is  dvic  to  unbalanced  nutrition  (sec  necrosis).   The 
Indiana  disease  h:.  s  bc..n  proved  by  transmission  cxpcrim.-nts,  hovvevcr,  to  be  a 
true  mosaic  (2),   The  following  notes  concerning  the  relative  susceptibility  of 
varieties  to  mosaic  arc  interesting: 

New  York  (Riverhoad,  L.  I.):    Soy  bean  mosaic  was  observed  in  a  variety  test 
plot  and  delta  as  follows  were  taken:   lOC^b  of  the  plants  of  the  varieties  Black 
Eyebrow,  Manchu,  Mandarin,  Wilson,  and  Virginia  v/ere  diseased;  while  only  20^0  of 
those  of  the  Peking  voriaty  were  affected.   (E.  E.  Clayton,  July  24.). 

Kentucky:  Noticed  for  first  time  at  Experiment  Station,   il.mmoth  Yellow 
appeared  very  susceptible.   (Valleau). 

■Indiona:   vTorst  in  Ilollybrook  variety,  severe  in  Haberlandt,  and  occurs  in  a 
number  of  other  varieties  tested.   Reduces  yield  sevi^rcly.  (Gardner). 

Necrosis,  due  to  unbalanced  nutrition,  which  is  r^^portcd  from  Delaware  as 
general  and  very  important  in  sorae  sections  is  described  by  Adams  as  follows: 

"A  chlorosis  on  soybean  leaves  has  been  observed  the  past  two 
seasons  resembling  mosaic  g-ymptoms.  Along  with  the  mottled  appearance 
of  the  leaves  an  atrophy  of   the  terminal  gro\/th  occurs.   About  the  time 
of  maturing  a  conspicuous  'firing'  of  the  leaves  occurs,  and  in  some 
instances  a  pronounded  prematuring-   The  lo'ver  leaves  on  such  plants 
showed  no  symptoms  of  chlorosis.   The  distuibancc  was  found  to  be 
entirely  associated  with  the  food  requirements,  particularly  whore 
potash  was  deficient." 

Alternaria  atrans  Gibson  (3) ; following  sunburn  and  aphid  injury  and  caus- 
ing a  leaf-spot  with  resultant  loss  of  foliage,  is  said  to  b„  of  considerable 
importance  in  southern  Arizona.   Th<^  variety  Virginia  is  affucted  badly  enough 
every  yuar  to  lessen  seriously  its  value  for  any  purpose  in  that  region,  while 
Biloxi  was  the  most  resistant  variety  found.   None  of  the  varieticss  studied,  in- 
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Jluding  besides  the  two  already  mentioned,  Otootan,  Barchet,  Shanghai,  Tokio,  and 
Peking  soybeans,  and  Blackeye  cowpeas,  were  imniune  to  the  disease. 

Literature  cited; 


(1)  Butler,  E.  J.   Soybean:  downy  mildew.  In  Fungi  and  disease  in 

plants,  pp.  26G~267«   Thacker,  Spink  and  Co.,  Ctilcutta  and 
Simla.   1918. 

References  given  under  soybean  downy  mildew: 

Sydow  L   Butler:  Fungi  Indiae  Orien talis,  IV;  j\nn,   Myo», 
X. 

Naoumoff:  Fungi  Ussuriensis;  Bui,  Soc.  Myc.  Fr.,  XXX. 
Parasitic  fungi  of  Formosa;  Bot.  Mag,,  Tokyo,  XXVIII,  p.  (423)* 

(2)  Gardner,  Max  W. ,  and  James  B.  Kendrick-   Soybean  mosaic. 

Jour.  .^r.  Res.  22:  111-113.   Oct.  8,  I92I. 
{3)  Gibson,  T'rederick.  Sunburn  and  aphid  injury  of  soybeans  and 

cowpeas.  i^rizoYiu  Agr.   Exp.  Sta.  Tech.  Bui.  2:  4I-46-  Sept.  1922, 

(4)  Hedges,  Florence.   A  bacterial  v/ilt  of  the  bean  caused  by 

Bacterium  flaccumfaciens  nov.  sp.    Science  n.  s.  55'  433-434» 
Apr.  21,  1922. 

(5)  Bacterial  pustule  of  soybean.   Science  n.  s. 

5G:  111-112.  July  2o,  1922. 

(6)  Lehman,  S.  G.  Pod  and  stem  blight  of  the  soybean.  Jour. 

Elisha  Mitchell  3ci.  Soc.  38:  I3.  Sept.  1922. 

(Abstract  of  paper  read  before  21st  ann.  meet.  North 
Carolina  Acad.  Sci.  May,  I922). 

(7)  V/olf,  F.  A.  Additional  hosts  for  Bacterium  solanacearum. 

Phytopcith.  12:  98-99.  Feb,  I922. 

(8)  ,  and  S.  G.  Lehman.  Notes  on  nev;  or  little  known 

plant  diseases  in  Horth  Carolina  in  I92O.   In  North  Carolina 
Agr.  Exp.  Sta.  Ann.  Sept.  43:  58.  I92O. 


VEICH  (Vioia  sp.) 

Protocoronospora  nigricans   Atk.   &  Edg.    -  very  cominon  but  causing   slight 
loss   in  East  Baton  Rouge  Parish,    Louisiana.    (Edgerton). 


VE.JJVST  BEiiN   (StiEolobium  spp.) 

Bacterial  leaf  spot  caused  by  Bacterium  sp.   -  com.  ion   in   Louisiana. 

Leaf  spot  caused  by   Cercospora   stiaplobii   3yd.  vas   found  at  Barnwell,    South 
Carolina,    in  September.      According   to   /ojna   E.    Jenkins   (l),    6f  the   Office  of 
Pathological  Collections,    there  are   specimens   of  this  disease   in  the  Pathological 
Herbarium  from  North  Carolina   (1921),   Florida    (l9v01  and   I921),    and  Vac  Philippine 
Islands   (type   locality);    and  specimens  collected   in  Porto  Rico  by 
t*  A,   Stevenson  in  I914  '^^'^   I916  on  Stizolobium  sp.,   and  by  F.    L.    Stevens  on  3,. 
ElHUL^ils  i=>i'e  considered  to  be   of  the  same   species.      In  the  -Purvey   files   there  is 
a  report  from  G.    L.    Peltier  of  Corcospora   sp.on  velvet  boan  occurring   in  I917  for 
the  first  time   in  Alabama. 


259 

VELVr:T  DS/J^J,   HORSE  BEaW,    SU1JFL0V,^R 

■Stem  rot   (cause  unknown)   -  Barnwell  County,    South  Carolina;   unimportant. 

Root  knot  caused  by  Keterodera   radicicola   (Grecf )   Miill.   -  According  to   the 
results   of  experiments  conducted  at  the   Florida  Experiment  Station   (2)   grov/ing 
bunch  velvet  beans   for   one   season,    during  which   they  are  kept  cleanly  cultivated, 
greatly  reduces   the   number  of  nematodes  and  makes   it  possible  to  grov/  snap  beans 
the   following   season. 

Literature   cited; 

(1)  U.    S.   Dept.    Agr.    Office  Path.    Col.   Pathological  Herbarium  Notes  4: 

11.      April  1,    1922. 

(2)  V/atson,    J.    R.      Bunch  velvet  beans   to  control  root-knot.     Florida 

Jigr.    Exp.    Sta.   Bui.    163:   55-59-      June   I922. 


HORSE  BE^aN  (Vicia   faba) 

Chocolate   spot  or  streak  disease  caused  by  Bacillus   lathyri  Manns  & 
Taubenhaus  has  been  reported  from  England  and  Wales    (l).      It  is  said  not  to  be 
especially   important  except  under   exceptional  conditions  of  hot,   moist  weather. 

Literature  cited: 

(1)      Paine,    S.   G,   and  M.    S.    Lacey.     Chocolate  spot  or  streak  disease  of 
brocid  beans.      Jour.  Min.   Agr.    Great  Britain  29:    175*-177' 
May   1922. 


B.    SUHFjiJ^gR 

Rust  caused  by  Puccinia  helianthi  ochw.   was  reported   from  Connecticut, 
Delaware,   V/isconsin   (may  be   some  loss  v/hen  grown  for  silage  by   loss  of  lower 
leaves;    of  minor  im.port,^nce  as  a   rule),   Minnesota,   Colorado,    California   (common 
in   the   interior  valley   on  wild  sunflowers;    found  at  Manteca,    San  Joaquin  County, 
on  cultivated  sunflowers   Causing  only  slight  injury),    and  by   the  Dominion  Plant 
Disease   ourvey  from  Quebec,    Ontario,   Manitoba,   and  Saskatohev/an   (l). 

Vfilt  caused  by  Sc_lerotjjiia.   sp.   v/as  not  reported   to   the  Purvey  in  I922.      In 
Canada,    however,    accordin^^j    to   the  Dominion  Plan t  Disei^.se  ourvey   report   (l),    it 
occurred  in  Quebec,    Ontario,    ;'fe.nicoba,    and  British  Golumbi;^,    but  was  not  of  gen- 
eral  importance  except  in  Quebec 

Powdery  mildew  Co^used  by  Erysiphe  cichorucearum  DC.    -     Connecticut, 
V/ashington,    Manitoba    (l), 

Dov/ny  mildew     caused  by  Plasmopara  halstedii   (Pari.)   Berl.   &  de   Toni  - 
Tipton  County,    Indiana. 

Leaf  spot  caused  by   Septoria  helianthi  E.   o;   K.   -  Connecticut,    Minnesota. 

Dodder  (Cu scuta   sp.)    -  v/hitman  County,   Washington. 

jiiterature  cited; 

(1)     Drayton,   P.    L. ,    conrailer.      Survey  of  the  prevalence  of  plant  diseases 
in  the  Dominion  of  Canada,    1922.      Third  Ann,   Rept.    (mimeographecj 
Division  of  Botany,    Ejcperimentul  Farms  Branch,   Dept.   ;-.gr.      1922.' 
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TBlOfflY 

Rust  caused  by  Puooinia  phlei-pratensis  Eriks.    &  Henn.   was   reported  from 
Hew  York,    'Vest  Virginia,   Minnesota,    Iowa,   North  Dakota,    and  Oregon. 

Leaf  spot  caused  by  Scolec otrichum  firaminis  Pckl.   -     Anoka  County, 
Minnesota,   June  22. 

Smut  caused  by  Ustilago  striaefonnis   (V.'estd.)   Niessl     was   reported  from 
New  York  (in  private  lawn  at  Ithaca,    June),    Iowa,   North  Dakota,   and  Skagit  County, 
Washington. 

Recent  literature: 

Davis,   \'L   H.      Germination  of  the  spores   of  timothy  smut   CUstilfcL^o 

^triadformis   (V/38td.)   Niessl^) •      (Abstract).     Phytop«th.   13:   3^-39" 
Jan.    1923. 

(Leaf  spot  Ccusod  by  Heterosporium  phlei  Gregory  -   Laurel,   Nev/  York,   July  6. 

Zonate  eye-spot     caused  by  lielminthosporium  fiiganteum  H.   &  VI,   -  see  under 
miscellaneous  grasses. 

Take-all  caused  by   Ophiobolus  cariceti   (Berk.   &  Br.)   Sacc   -     Cayuga  and 
Tompkins  Counties,   New  York;    found  only  in  badly  diseased  (take-all)   wheat  fields. 
(Kirby  &  Barrus). 

Proliferation  of  spike    (physiological)   -  North  Branford,  Connecticut, 
October  26. Glumes  turned  into  leaves.      (Clinton). 


SUDAN  GRASS   (KoIcus   sorghum  sudanensis   (Piper)   Hitchc) 

Bacterial  blight  caused  by  Bacillus  sorghi  Burr.   -  found  in  serious  form 
at  Yuma,    Arizona. (D.   C.    George). 

Anthracnose  caused  by   Colletotrichum  cereale  Manns  -  North  Dakota. 


MI3CELIi.N:^.CUS  GRx.SSES 


Brown  patch  caused  by  Rhizoctonia  solani  Kdhn 


Clinton  reports  that  in  Connecticut  this  disease  gave  much  trouble  in 
lawns  early  in  the  season,  which  was  wet.  However,  it  was  not  always  possible  to 
find  a  fungus  as  the  cause  of  the  trouble.  He  thinks  that  winter  injury  and  sun- 
scorch  are  probably  contributing  causes.   Fescue,  red  top,  and  bent  were  the 
grasses  most  injured  by  the  disease  in  Connecticut,  while  blue  grassuwas  not  much 
damaged. 

The  use  of  Bordeaux,  either  dry  or  liquid,. has  been  reported  to  give  good 
results  in  the  control  of  this  disease  (l).   The  grass  should  be  kept  covered  with 
the  spray  until  late  in  the  season;  during  the  most  dangerous  periods  (moist  hot 
Weather)  the  Bordeaux  should  be  applied  every  two  or  three  days,  ^nd  in  no  case 
Should  there  be  longer  than  a  week  between  applications-  After  every  rain  or  watei^ 
ing  a  new  application  should  be  made. 
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Literature  cited; 

(l)     Carrier,    Lyman,      Brown-patch  and   the  Bordeaux  treatment.      Bui.   Green 
Sect.    U.    S.   Golf  Assoc.    2:    lO^-llG.      April  1922. 

Claviceps  purpurea  (Pr.)  Tul. 

Agropyron  repens  (L.  )  Beauv.  -  New  York,  Saskatchwean  (2) 
Agropyron  smithii  Rydb.  -  Saskatchewan  (2) 
Calamagrostis  americana  ScriD.  -  Saskatchewan  (2) 
Elymus  macounii  Vasey  -  Saskatchev/an  (2) 
Spartina  poctinata  Bosc.  -  Saskatchev/an  (2) 

Erysiphe  graminis  DC. 

Agropyron  repens  (L.  )  Beauv.  -  IJew  York,  Minnesota 

Agropyron  tenerum  Vasey  -  Minnesota 

Agrostis  palustris  Huds»   (A.  alba)  -  Minnesota 

Dactylis  glomera'-.a  L»  -  Minnesota 

Elymus  canadensis  L.  -  fJlinnesota 

Poa  pratensis  L.  -  Minnesota,  Missouri 

Helminthosporium  bromi  Died. 

Bromus  inermis  Leyss.  -  Minnesota,  North  Dakota  (severe  early 
in  season) - 

Helminthosporium  ^iganteum  H.  &  W,  (ZJ.) 

near  Washington,  D.  C,  dq: 

Agropyron  elongatum  Host  -  severe 

Agropyron  intermedium  Beauv-  -  severe. 

Agropyron  repens  (L. )  Beauv.  -  severe 

Agrostis  stolonifera  L.  -  moderate 

Bromus  inermis  Leyss-  -  severe 

Caprio.Lji  dactylon  ( L. )  Kuntze  =  (Cynodon  dactylon  L.  )  -  very  severe- 

Kleusine  indica  (L- )  Gaertn»  -  severe 

Slyraus  virginicus  L-  -  moderate 

Sragrostis  cilianensis  (All.)  Link  =  (B.  major  Host)  -   slight 

•^ragrostis  pectinacea  (Michx.)  Nees  -  slight 

Hoiiialocenchrus  virginicus  (Willd.)  Britton  =  (Leersia  virginica  V/illd.)  - 

moderate 
Lasiagrostis  splendens  Kunth  -  severe 
Muhlenrbergia  mexicana  (L. )  Trin-  -  slight 
Iviuhlenbergia  schrebcri  Gmel.  -  slight 
Panicum  anceps  Michx-  -  slight 
Panicum  clandestinum  L-  -  slight 
Panicum  dichotomiflorum  Michx-  -  slight 
Panicum  gattingeri  Wash  -  slight 
Pennisetum  japonicum  Trin.  -  slight 
Phalnris  arundinacea  L.  -  very  severe 
Phleum  pra tense  L-  -  slight 
Poa  pratensis  L-  -  slight 
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Helminthosporium  ravenelii  M.  A.  Curtis 

Sporobolus  berteroanus  (Trin.)  Hitch,  &  Chase  -  Florida  (very  severe) 

Helminthosporium  sp. 

Poa  pratensis  L.  -  Connecticut  (Same  disease  as  the  one  reported  by  Drechsler 
(3)  as  having  been  found  in  l/7isconsin,  Illinois,  New  York,  Connecticut, 
Massachusetts,  Maine,  feryland,  Virginia). 

Ophiobolus  cariceti  (Berk.  £:  Br.)  Sacc. 

Reported  by  Kirby  from  lievi  York  on: 

Agropyron  repens  (L. )  Beauv.  -  very  important  as  a  harborer  of  this  disease. 
Agrostis  palustris  Huds.  (a.  alba)  -  only  in  take-all  infested  wheat  fields- 
Bromus  secalinus  L.  -  only  in  take-all  infested  spots  in  v/heat  fields. 
Poa  compressa  L.  -  new  on  this  host;  iiaportant  as  a  take-all  host. 

Phyllachora  granunis  (Pers.)  Pckl- 

agropyron  repens  (L-)  Beauv.  -  Minnesota 
Elymus  canadensis  L.  -  I'-qv   York,  I'iinnesota 
Hystrix  patula  Moench  -  Minnesota 
Muhlenbergia  sp.  -  Minnesota 

PhysaruCT  cinereum  (Batsch)  Pers» 

Lav/n  grasses  -  Connecticut  (injury  slight,  mechanical) 

Piricularia  grisea  (Cke.)  Sacc. 

Syntherisma  sanguinalis  ( L. )  Dulac  (Digitaria  sani^uinalis  Scop.)  - 
Illinois. 

Pucoinia  clematidis  (DC.)  Lagerh. 

leported  from  Manitoba  by  V.  11.    Jackson  (2)  on: 
Agropyron  tenerum  Vasey 
Agropyron  spp. 
Bromus  spp. 
Elymus  spp . 

Pucoinia^  corona ta  Gda. 

I  Avena  sp.    (wild  oats)   -  Minnesota 

I  Festuca  elatior  L.   -  Nev/  York 

Puccinia  cynodontis   Lacroix 
Capriola  dactylon  (L. )    Kuntze  -  Florida 
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Pucciniu  glumarum  (Schm.)  Erikss.  &  Henn. 

(*  -  Nev>f  hosts  deteiT.ined  "by  artificial  inoculation,  reported  by 
Hungerford,  Idaho) 

*Agropyron  acutun  C-  Koch 
*Agropyron  longifolium 
♦Agropyron  tenerum  longifolium 
*Bro!riUS  adoensis  Hochst, 
*Bromus  erectus  Huds. 
*Bromus  lanuginosus  Poir. 
*Bromus  macrostachys  Desf. 
*Bromus  maxiraus  Desf, 
*Eromus  porteri  frondosus 
*Bromus  purgans  latiglumis  Shear 
♦Bronus  richardsonii  Link. 
*Brornus  rigidus  Roth. 
*Hordeum  bulbosum  L. 

Hordeum  jubatum  L.  -  Alberta  (G.  S.  Belong  (2),  Idaho 
♦HordeuEfi  maritimuri  V/ith. 

Hordeum  nodosum  b-        Idaho 
*Phalarxs  ciinariensis  L. 
Wild  grasses  -  California 

Puccinia  graminis  Pers. 

Agropyron  caninum.CL.)  Baauv.  -  Minnesota 

Agropyron  repens  (L.  )  3eauv,  -  lievi   York,  Minnesota 

Agropyron  smithii  Rydb.  -  Minnesota 

Agropyron  tenerum  Vasey  -  Minnesota 

Agrostis  palustris  Huds.  -  ilew  York  (near  infected  barberry),  V/est 

Virginia,  Ivlinnesota 
iUopecurus  geniculatus  L.  -  Minnesota 
Bromus  sp.  -  Minnesota 

Dactylis  glomerata  L.  -  New  York,  Llinnesota 
Elyrr.us  canadensis  L.  -  Minnesota 
Elymus  virginicus  L-  -  Ivlinnesota 
Hordeum  jubatum  L.  -  Illinois  (near  barberry),  Minnesota  (particularly 

heavy  near  barberry),  Montana  (near  barberry),  Alberta  (2) 
Lolium  temulentum  L.  -  Minnesota 
Grasses  (species  not  given)  -  Manitoba  (V.  ,7.  Jackson  (2)  ),  and 

Saskatchev.'an  (P.  i\i.  Simir.onds  (2)  ) 

Puccinia  poa rum  Kiels. 

Poa  pratensis  L.  -  3outh  Carolina,  Minnesota 

Puccinia  subnitens  Diet. 

Distichlis  spicata  (L. )  Greene  )salt-grass)  -  V/ashington  (telial  host 
for  rust  on  spinach) 
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Pythium  sp- 


Agrostis  palustris  Huds.  -  V.^iitneyville,  Connecticut,  October  9- 
On  young  grass  and  new  lav/n  but  did  not  seem  to  injure  roots 
much.   Cultures  obtained.   (Clinton). 

Sclerospora  ^zraminicola  (Sacc.)  Schr. 

Chaetochloa  italica  ( L.  )  Scribn.   (3etaria  italica  Beauv.)  -  Minnesota 
Chaetochloa  viridis  (  L. )  Scribn.   (  Setaria  viridis  (  L.  )  Beauv.) - 

Minnesota,  Iov/q 

Scolecotrichum  graminis  Fckl. 

Alopecurus  pratensis  L.  (meadow  foxtail)  -  Indiana 

Septoria  sp. 

Bromus  inermis  Leyss.  (brome  grass)  -  North  Dakota 

(See  also  \/eber's  article  in  Phytopathology  (7)  )• 

Sorosporium  syntherisrr^ae  (Peck)  Farl. 

Millet  -  Saskatchewan  (2) 

Urocystis  agropyri  (Preuss)  Schrot. 

Agropyron  repens  ( L. )  Beauv.  ^  New  York 

Agrostis  palustris  Huds.  -  V/isconsin  (I92I,  first  report  on  this 

host  (1)  ) 
Melica  imperfecta  Trin-  -  California  (G) 

Uromyces  dactylidis  Otth 

Dactylis  glomerata  L.  -  Virginia,  found  at  Blacksburg  in  October; 
prevalent  here,  distribution  in  other  parts  of  state.  First 
collection  in  Virginia  and  second  in  United  states.   (Promme) 

Ustilago  neglecta  Iliessl 
Chaetochloa  lutescens  (Vfeigel)  Stuntz  (Setaria  glauca)  -  Minnesota 

Ustilago  panic i-miliacei  (Pers.)  V.'int. 
Panicum  miliaceum  L.  -  North  Dakota,  V/ashington  (5) 
Ustilago  striaeformis  (V/estend. )  iUessl 
Poa  pratensis  L.  -  New  York 

Smut  (cause  not  given) 

Bromus  spp.  -  Colorado 
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V/o.jno'.vicia  ^raminis  (McAlp.)  Sacc  &  D.  Sacc. 

Agropyron  smithii  Rydb.  -  Kansas 

VJinter   in. jury 

Festuca   spp.    -  Connecticut,    some   of  the  'trouble   of  lav/ns  consisting 
of  this   grass   seeras   to  be  partly  due   to  winter  injury    (Clinton) 

Recent   literature: 
(Cited): 

(1)  Davis,   V/,   H.      Ui'ocystis  agropyri   on  redtop.      Mycologia   I4: 
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13:  1-23.   Jan.  I923. 

Septoria  agropyri  £11.  &  Ev.  on  ^Agropyron  repens ; 
_S.  bromi  Sacc.  on  Bromus  altissimus,  B.  inermis,  (found 
in  1920,  first  time  reported  on   this  species  in  this 
country),  B.  secalinus;  Septoria  sp.(not  _S.  graminum  Desm. ) 
^^  PQQ  pratensis;  all  in  V/isconsin. 
(Not  cited): 

Bubak,  Pran3.   Une  nouvelle*"  espece  du  genre  Urocystis.   B61. 

R.  Soc-  Sspan.  Mist.  Nat.  22:  205-207.  Apr.  I922.   Urocystis 
bolivari  on  Lolium  perenne. 

Kull.arni,  Gopal  3ubrao.   Srr,ut  (Ustilago  pc^radoxa  3yd.  and  Butl.) 
on  sav/n  (panicum  frumentaceum  Roxb.)   Jour.  Indian  Bot-  3: 
10-11.   f/fey"l922. 

Mains,  E.  B.   Observations  concOi^ning  puccinia  pattersoniana  and 

Puccinia  moreniana.    Proc.  Indiana  Acad.  I92I:  I33-I35.   I922, 

£*  psttersoniana  occurs  on  several  grasses  (Agropyron 
spicatum,  Blymus  ccndensatus,  _E,  triticoideSv, .  Sitanion 
.jubatum)  in  Montana,  Oregon,  I'/ashington,  Utah,  California, 
and  Nev/  Mexico.   It  is  believed  that  the  aecial  stage  may 
occur  on  some  species  of  Brodiaea,  since  the  teliospores  of 
P.  moreniana,  a  short  cycled  rust  on  Brodiaea  cupitata,  have 
disti.':iguishing  characteristics  strikingly  similar  to  those  of 
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p.  pattersoniana , and  it  has  previously  been  found  that  a 
number  of  short  cycled  rusts  possess  teliospores  very 
similar  to  chose  of  heteroecious  long  cycled  species 
with  aecia  on  the  host  of  the  short  cycled  species;  also 
aecia  on  _B.  douglasii  have  been  found  associated  with 
_P.  pattersoniana  in  Utah. 
Maneval,  V/.  E.   Germination  of  teliospores  of  rusts  at  Columbia, 
Missouri.   Phytopath.  12:  47I-483.   Oct.  1922. 

Among  other  rusts  studied  were  the  following  on  grass 
hosts:  Puccii:;ia  andropo/^^onis  Schw.  on  AndropoAon  furcatus 
iviuhl.,  Puce inia  peridermiospora  (Ell.  -';  Tracy)  Arth.  on 
Spartina  rnichauxir.na  Hitchc,  Puccinia  sydov'iana  Diet,  on 
Sporobolus  asoer  (Michx.)  Kunth,  Puccinia  wi:idsoriae  Schv;, 
on  Tridens  f lav us  (L.)  Hitchc. 
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The  fruit  dise^-se  situation  in  the  United  States  in  1'322  v/as  in  marked 
contrast  to  that  in  the  preceding  year-  Notwithstanding  the  spring  freezes, 
conditions  were  more  generall,y  favorable  for  a  normal  crop  in  1922.   It  was 
commonly  predicted  that  the  general  neglect  of  control  practices  in  the  sec- 
tions affected  by  frosts  in  1^21  v.'ould  result  in  an  increase  in  the  prevalence 
of  orchard  diseases  in  the  following  year,  due  to  the  more  abundant  supply  of 
overwintering  inoculum  and  the  consequent  increased  possibility  of  infection 
and  greater  difficulty  of  control.   This  prediction  of  greater  importance  of 
diseases  proved  to  be  quite  true  in  the  eastern  apple  belt,  but  the  favorable 
weather  conditions  in  the  spring  of  1922  must  be  considered  as  an  important 
contributing  factor. 

Ti'ie  economic  loss  due  to  unmarketable  fruit  resulting  from  disease  was 
much  greater  than  in  I92I,  due  both  to  increased  yield  and  increased  amiount  of 
disease.   The  production  of  apples,  pears,  and  peaches  shov/ed  the  following  re- 
spective increases  over  1921:  35*5/^'  3^%'  ^^^  3^'3%'     Nov/adays  a  complete  loss 
seldom  results  from  unmarketable  fruit,  as  v/as  formerly  the  case.   A  larger 
number  of  "cull  apples"  are  being  utilized  at  present  for  by-products  such  as 
jelly,  apple  butter,  cider,  vinegar,  etc.,  and  even  the  pomace  from  the  cider 
mills  is  being  used  in  the  production  of  pectin. 

In  summarizing  the  data  submitted'  by  collaborators  in  I922,  certain  con- 
ditions have  been  stated  and  suggestions  made  which  are  pertinent  to  disease 
problems  of  general  concern-   Greater  cooperation  along  certain  lines  indicat- 
ed in  the  summary  would  assist  materially  in  explainirig  and  correlating  disease 
conditions  and  contribute  to  the  working-out  of  m.ore  effective  control  measures. 
The  Plant  Disease  Survey  affords  a  "clearing-house"  for  brief  reports  on  the 
results  of  investigations  that  might  be  seriously  delayed  through  other  means 
of  publication. 

Information  on  the  first  seasonal  appearance  of  a  disease  would  be  more 
valuable  if  definite  data  v/ere  included  on  the  stage  of  grov/th  of  the  host. 
Phenological  data  should  prove  of  great  assistance  in  correlating  facts  regard- 
ing disease  prevalence.   The  association  of  a  certain  stage  of  development  of 
the  host,  such  as  the  pink  or  petal-fall  stage  of  apples,  for  instance,  v/ith 
the  dates  of  first  appearance  of  a  disease,  would  pro\'e  of  great  assistance  in 
determining  the  reasons  for  regional  occurrence  and  varietal  susceptibility - 

Greater  cooperation  is  needed  in  the  control  of  certain  diseases  in  or- 
der to  prevent  their  increased  distribution  through  nursery  stock.   This  situa- 
tion is  particularly  true  of  crov;n  gall  and  apple  blotch.   More  intensive  in- 
vestigations as  well  as  greater  publicity  through  the  extension  specialist  are 
timely  necessities  for  the  fixture  economic  control  of  these  diseases. 

A  number  of  special  reports  on  orchard  disease  surveys  have  been  includ- 
ed in  this  summary.   The  detailed  data  given  in  these  reports  present  most 
strikingly  the  situation  with  regard  to  diseases  in  large  commercial  orchard 
communities  and  indicate  the  importance  of  the  control  problems. 

Several  collaborators,  also,  have  submitted  extensive  observations  on 
relative  varietal  susceptibility  to  certain  diseases.   'Triere  large  varietal 
tests  of  fruits  are  being  conducted  it  is  possible  to  secure  data  on  suscepti- 
bility or  resistance  which  are  of  especial  importance,  and  it  is  urged  that  col- 
laborators send  more  reports  of  this  nature  where  opportunity  presents. 

Considerable  interest  is  manifested  in  the  use  of  the  home-made  and  com- 
mercial calcium  caseinate  spreader  in  connection  with  the  orchard  sprays.  Re- 
ports of  the  results  of  experiments  on  the  use  of  spreaders  in  increasing  the  dis 
tribution  and  fungicidal  efficiency  of  sprays  should  prove  of  interest  for  next 
year's  summary. 
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WEATHER  OF  1922. 

Rainfall  by  Months 
(Abstracted  from  Monthly  V/eather  Review,  Volume  ^0,    1922.) 

Janua ry •   The  total  precipitation  for  the  month  was  generous  over  the 
Gulf  and  Atlantic  Coast  states  and  in  the  Ohio  and  lower  Mississippi  Valleys. 
The  precipitation  was  usually  light  over  the  northern  districts  east  of  the 
Rocky  Mountains  and  over  the  Pacific  Coast  and  northern  Plateau  states  there 
was  a  v;ell  marked  deficiency. 

February.  The  rainfall  of  the  month  was  generous  and  usually  above  nor- 
mal over  the  Gulf  and  South  Atlantic  states,  the  total  amounts  ranging  from 
4-8  inches  over  a  v/ide  area  from  eastern  Texas  to  southern  Virginia.  Precip- 
itation v;as  generally  above  normal  in  California,  the  middle  Plateau,  north- 
ern Plains,  and  Great  Lakes  region. 

March.   In  the  Central  Valleys  and  eastern  districts,  March  was  gener- 
ally rainy,  the  total  falls  for  the  month  being  in  excess  of  the  normal  over 
all  states  from  the  Great  Plains  eastward  to  the  Atlantic  Coast,  save  in 
Maine,  Florida,  and  the  Dakotas. 

April.   In  general  the  month  had  decidedly  more  rainfall  than  is  nor- 
mally received  in  April  over  a  largo  part  of  the  Central  Valleys  and  portions 
of  the  near  Southwest.   It  vras  less  than  norm.al  in  most  Atlantic  Coast  sec- 
tions, along  the  east  Gulf  Coast,  over  the  Florida  peninsula,  and  generally 
over  California,  Oregon,  and  portions  of  adjoining  states. 

May  ■   Rain  v/as  generally  abundant,  and  in  many  sections  far  above  nor- 
maly  from  Texas  and  Oklahoma  eastv/ard.   In  Ohio  and  middle  Mississippi  Valleys, 
Iov;a,  and  Missouri,  the  monthly  amounts  were  usually  slightly  less  than  normal, 

June.   Precipitation  was  frequent  and  usually  heavy  over  most  eastern 
districts.   In  fact  portions  of  Hew  York  and  Nev/  England  had  more  rain  than 
ever  previously  recorded  in  June.   In  portions  of  Illinois,  Indiana,  Iowa,  and 
locally  in  adjoining  states,  the  total  fall  for  the  month  was  less  than  one 
inch. 

July.   Rainfall  was  frequent,  and  in  many  instances  heavy  over  most  dis- 
tricts from  the  Rocky  Mountains  eastward  during  the  first  two  decades  of  the 
month,  and  there  were  local  heavy  falls  during  the  l§st  decade  in  portions  of 
the  South  Atlantic  states  and  the  lower  Missouri  Valley. 

August.  Precipitation  was  well  distributed  during  the  month,  though  the 
amounts  were  mainly  less  .than  normal,  over  the  Atlantic  Coast  districts,  par- 
ticularly from  North  Carolina  to  Florida,  and  rain  was  frequent  in  Colorado 
and  adjoining  portions  of  the  Mountain  and  Plateau  regions. 

September.  Th^re  was  a  general  lack  of  rainfall  over  all  parts  of  the 
country.  Of  the  4S  states  only  A  had  average  precipitation  equal  to  or  above 
the  normal;  namely,  Florida,  Ohio,  Michigan,  and  North  Dakota, 

October.  Precipitation  was  deficient  over  the  greater  part  of  the  coun- 
try.  Only  a  fev/  of  the  states  along  the  south  Atlantic  and  east  Gulf  Coasts 
and  those  bordering  the  pacific  had  state-v/ide  averages  appreciably  above  the 
normal. 

November,  ftliile  precipitation  was  markedly  deficient  over  the  more  east- 
ern sections,  those  immediately  west  of  the  Mississippi  River  and  extending 
thence  to  the  Rocky  Mountains  had,  in  the  main,  abundant  moisture. 

December.   From  the  middle  and  lower  Mississippi  Valley  eastward  the 
month's  precipitation  was  generally  well  above  normal,  but  from  Maryland  north- 
eastv/ard  and  in  the  Lake  region  the  amounts  were  mainly  less  than  normal,  though 
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not  seriously  deficient  s<ave  in  t   few  areas.   Prom  the  upper  Mississippi  Val- 
ley and  South  Dakota  sov.tiiv;estward  to  the  Rio  Grande  and  the  southern  borders 
of  Arizona  and  California  there  was  a  marked  deficiency.   Over  most  of  Cali- 
fornia, Kevada,  and  Utah,  and  the  states  to  northward,  and  usually  in  Montana 
and  North  Dakota  the  monthly  totals  v/ere  close  to  or  above  normal,  and  con- 
siderable excesses  uere  the  rule  in  the  central  and  northern  portions  of  Utah 
and  Nevada,  in  western  and  north-central  Oregon,  and  in  central  California, 
also  near  the  south-central  coast  of  that  state. 


Temperature  by  Monthsi 
(Abstracted  from  Monthly  Weather  Review,  Volume  5O,  1922.) 

January.  For  the  month  as  a  whole,  temperatures  were  below  normal  in  all 
districts  west  of  the  Rocky  Mountains.  Monthly  averages  were  also  below  normal 
by  sraall  amounts  from  Texas  northeastward  to  the  Ohio  Valley  and  over  much  of 
the  Atlantic  Coast  area. 

February.   The  month  as  a  whole  was  marked  by  continuous  but  not  severe 
cold  over  the  upper  Missouri  Valley,  and  it  v/as  colder  than  normal  over  all  dis- 
tricts from  the  Rocky  Mountains  v/estward. 

March 4   For  the  month  as  a  whole,  the  temperature  averaged  below  normal 
over  all  districts  from  the  Rocky  Mountains  westward  and  in  portions  of  the  West 
Gulf  states.   Over  the  districts  to  the  eastward,  the  temperature  averages  were 
mainly  above  normal, 

April.  As  a  whole,  the  month  continued  warmer  than  normal  over  most  dis- 
tricts from  the  Great  Plains  eastward.   It  continued  colder  than  nowaal  over  the 
more  v/estern  districts.   Gold  periods  occurred  about  the  22nd  to  24th  in  por- 
tions of  the  Ohio  Valley  and  Middle  Atlantic  states. 

May.   Prom  the  Rocky  Mountains  eastward  the  month,  as  a  whole,  was  warm- f 
er  than  normal,  and  distinctly  so  over  the  central  and  northern  districts.   The 
month  was  among  the  v/armest  of  record. 

!iyil?.'   ^^Q  unusual  heat  or  cold  occurred  during  the  month  over  extensive 
areas  or  periods,  and  the  ranges  from  day  to  day  v/ere  usually  small. 

July.   The  average  tem.peratures  were  below  normal  throughout  the  Great 
Central  Valleys,  most  eastern  districts,  and  over  the  middle  Gulf  states.   They 
v/ere  well  above  normal  over  Texas  and  the  far  Southwest,  the  central  valleys  of 
California,  and  the  central  and  eastern  portions  of  Washington  and  Oregon. 

August.    r.ie  month  as  a  v/hole,  was  distinctly  v/arm  over  the  Great  Cen- 
tral Valleys,  and  mainly  cool  over  eastern  districts,  but  with  marked  variations 
from  normal  conditions  sav€  in  a  few  instances  at  any  period- 

September.  The  mean  temperature  of  the  month,  as  a  v/hole,  was  above  nor- 
mal in  practically  all  parts  of  the  United  States.  Throughout  much  of  the  coun- 
try from  the  Rocky  Mountains  westward  it  was  the  warmest  September  in  many  years 

October.   Average  temperatures  above  normal  over  all  portions  of  the  coun 
try  from  the  Erie  region  northeastward,  along  the  immediate  middle  Gulf  Coast, 
and  in  the  Great  Valley  of  California.  Freezing  weather  occurred  in  all  the 
states  except  Florida,  the  more  northern  portions  of  the  Gulf  states,  and  the 
elevated  sections  of  the  South  Atlantic  states. 

November.  The  average  temperature  for  the  month,  as  a  whole,  was  above 
normal  in  practically  all  portions  of  the  United  States  and  to  the  eastward  of 
the  Rocky  Mountains,  and  decidedly  so  from  Kansas  and  Missouri  northward. 

December.  The  month  averaged  colder  than  normal  in  all  northern  portions 
the  deficiency  being  greatest,  5°  to  9°  per  day,  from  central  Washington  east- 
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FRUIT  DISEASES 

ward  to  western  North  Dakota.  From  a  line  through  northern  Pennsylvania,  south- 
ern Iowa,  and  the  northern  borders  of  Utah  and  Nevada  souchward,  the  month  aver- 
aged milder  than  normal,  and  in  the  Gulf  and  southern  Appalachian  regions  usu- 
ally as  much  as  b°  v/armer  than  normal- 
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The  spring  freezes  this  year  were  not  as  destructive  throughout  the  com- 
mercial apple  region  east  of  the  iv'ississippi  as  last  year.  Conditions  were 
more  favorable  generally  for  the  possible  maturity  of  a  normal  crop.   The  larger 
yield  in  apples  this  year  is  indicated  by  the  coiaparative  estimate  of  produc- 
tion of  apples  in  the  United  States  for  1922  and  I92I  as  shown  in  Table  79. 
The  average  for  all  the  states  was  68.5  in  I922  compared  with  33-0  in  192I. 
There  were  ten  states  showing  less  than  ^C^o  of  a  possible  full  crop.  Five  of 
these  ten  states,  Rhode  Island,  Virginia,  V/est  Virginia,  Ohio,  and  Arizona,  ex- 
perienced severe  frost  injury  according  to  the  weather  data  and  reports  by  col- 
laborators-  In  Table  79  is  further  indicated  the  region  of  lowest  production 
because  of  frost  injury  in  1921  and  I922  in  apples  as  v/ell  as  pears  and  peaches. 

Scab  caused  by  Venturia  inaequalis  (Cke.)  V/int. 

'Vhile  there  was  less  scab  than  usual  in  the  Korthwest,  because  of  un- 
favorable weather;  increased  prevalence  and  loss  characterized  the  disease  as 
epiphytotic  in  the  commercial  apple  growing  sections  of  the  East. (See  figs.  3° 
and  39')   This  condition  would  naturally  be  expected  because  of  the  general 
neglect  of  spraying  in  I92I,  v/hich  allowed  the  overwintering  of  an  unusual  a- 
mount  of  infective  material.  Moreover,  analysis  of  the  reports  of  collaborators 
indicates  that  weather  conditions  in  this  region  this  spring  favored  infection 
in  two  ways:  first,  by  inducing  in  many  sections  the  earlier  beginning  and  long- 
er continuance  of  the  period  of  ascospore  discharge;  and  second,  by  preventing 
the  timely  application  of  spray  materials  so  as  to  obtain  their  maximum  effi- 
ciency. 

Importance  of  apple  scab  in  1922 

Scab  was  probably  the  cause  of  sending  m.ore  apples  to  the  "cull  pile" 
in  1922  than  any  other  one  factor. 

It  will  be  seen  from  figure  3^  that  almost  every  state  east  of  the  Miss- 
issippi, and  Missouri  and  Kansas,  reported  apple  scab  as  more  prevalent  than 
usual.   Several  states  reported  it  as  the  worst  disease  of  the  year  on  apple. 
In  Virginia  Fromme  says  that  for  apple  scab  1922  was  the  "worst  year  in  history,' 
and  Butler  states  that  it  was  "the  worst  year  I  have  seen  since  I  have  been  in 
Nev/  Hampshire."  Anderson  said  that  in  Illinois  it  was  worse  than  he  had  ever 
seen  it  before.   In  Michigan  the  disease  was  said  to  be  more  severe  than  in  any 
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Table  79-   Comparative  estimates  of  percentages  of  a  full  crop  of  ap- 
ples, pears,  and  peaches,  in  192I  and  1922.  (U.  S-  Dept.  Agr.  Mo. Crop  Reporter 
7:  110,  137,  Sept.  and  Nov.,  I92I,  V/eather,  Crops,  and  Markets  2:  248, /148, 
Sept.  iG  and  IIov.  lo ,    1922.) 


State 


Maine 

Hew  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

Bev!   Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 
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North  Carolina 
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Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 
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Indiana 

Illinois 
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South  Dakota 

Nebraska 

Kansas 

Montana 
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Utah 
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Oregon 

California 

United  States 
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Fig.  33-  Prevalence  of  apple  scab  in  1922  as  compared  with  the 
average  year. 
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Fig.  39-   Estimated  percentage,  loss  of  apples  due  to  scab,  1922. 
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APPLE  -  Scab  (weather  relations.) 

year  since  1315'  Csmun  reports  the  outbreak  in  Massachusetts  also  as  the  most 
severff'in  many  years.   V/liile  there  was  not  more  than  the  usual  amount  in  West 
Virginia,  Arkansas,  V/isconsin,  and  Iowa,  and  less  than  normal  in  Minnesota,  the 
disease  was  reported  as  of  very  considerable  importance  in  these  states. 

On  the  other  hand  scab  was  unimportant  in  the  Northwest  in  15)22.   In 
Montana  it  was  said  to  be  "of  no  account  except  where  spray  schedules  have  been 
neglected."   In  Idaho,  according  to  Hungerford,  scab  was  found  only  in  a  few  in- 
stances in  the  northern  part  of  the  state.  In  Washington  the  disease  was  said 
to  be  "less  prevalent  and  less  severe  than  usual,"  and  in  Oregon,  while  it  v/as 
general  in  the  Coast  section,  infection  v;as  apparently  very  light  in  other  apple 
grov/ing  regions. 

South  Carolina,  Mississippi,  and  North  Dakota  also  report  the  disease  as 
unimportant.  (  See  also  PI.  Dis.  Bui.  6.   1^22  ) 

Losses  from  apple  scab  are  indicated  in  figure  39* 

Weather  relations 

As  has  been  said  before  (p.273),  coll§borator 's  reports  indicate  that 
the  spring  weather  conditions  were  exceptionally  favorable  for  the  scab  fungus 
in  the  regions  where  the  disease  was  so  prevalent.   The  early  maturity  of  the 
ascopores  and  their  early  discharge  induced  by  early  spring  rains,  lengthened 
the  period  when  primary  infections  were  possible,  and  greatly  increased  the  dif- 
ficulty of  control.   In  addition,  unfavorable  v/eather  often  prevented  proper 
timing  of  sprays,  thus  aiding  further  the  spread  of  the  disease.  Moreover,  in 
many  cases  weather  conditions  favoring  the  fungus  extended  late  into  the  season. 
Tennessee,  Ohio,  and  Illinois,  however,  report  that  while  the  disease  was  fa- 
vored by  the  spring  weather,  its  spread  was  somewhat  checked  later  by  unfavor-  ■ . 
able  conditions. 

In  the  Northwest,  where  scab  was  unimportant,  Idaho  and  Oregon  both  re- 
port a  dry  spring;  while  in  Montana,  according  to  Jennison,  spring  weather  con- 
ditions were  favorable  to  the  disease. 

Following  are  some  typical  or  especially  interesting  reports  made  by  col- 
laborators. (  See  also  PI.  Dis.  3ul.  Gi   I4,  31,  73,  102,  15G.   1^22.) 

Vermont;  V/eather  conditions  very  favorable  to  its  start  in  May  and  its 
spread  in  June. (Lutraan. ) 

Massachusetts :  Moisture  conditions  ideal  for  infection  and  development 
of  scab. (Osmun  . ) 

Delaware;  V/eather  conditions  in  July  were  favorable  for  secondary  in- 
fection.  (  Adams . ; 

West  Virginia t   Lack  of  prolonged  rainy  periods  resulted  in  no  one 
heavy  infection,  but  several  waves  occurred.   (Giddings.) 

Indiana ;   Very  heavy  rains  in  March  and  April  favored  scab.  High  tem- 
peratures in  March  and  cool  rains  in  April  and  May  favored  infec- 
tion.  Early  spring  rains  prevented  proper  timing  of  sprays  and 
protracted  cool  weather  at  blossoming  time  caused  this  period  to 
extend  over  several  weeks  so  that  proper  timing  of  sprays  was 
still  further  complicated.   (Gardner.) 


APPLE  -  Scab  (ascospore  discharge  ) 


277 


Wisconsin.   Rained  at  night  time  for  spring  and  summer  infection. 
July  rains  especially  important  in  Door  County.  (Vaughan. ) 

Ascospore  discharge 

Ascospore  discharge  is  being  more  extensively  studied  in  connection  with 
apple  scab  control.   The  data  submitted  in  1^22,  in  general,  indicate  that  in 
addition  to  beginning  earlier,  the  period  of  ascospore  discharge  lasted  through- 
out the  usual  season  and  even  longer.   Reports  from  Delaware,  Virginia,  and 
Ohio  state  specifically  that  this  period  was  unusually  long.   Because  of  this 
condition  a  greater  amount  of  primary  infection  upon  fruit  would  be  expected, 
although  from  the  information  supplied  it  is  impossible  to  determine  whether 
this  was  really  the  case.   The  early  and  extended  period  of  ascospore  discharge 
is  quite  significant  in  connection  with  the  favorable  v/eather  conditions  re- 
ported, as  well  as  the  greater  prevalence  of  the  disease.   The  following  list 
gives  the  dates  of  ascospore  discharge  as  reported  by  collaborators. 

March  28 Seaford,  Del. 

^vpril  5  -------  Urbana,  111. 

April  18-------  V/oodside,  Del.,  Winchester,  Va. 

/vpril  20-------  Orleans  Co.,  N.Y.  (ascospores  mature) 

May  2  ________  Massachusetts 

May  8  -__---__  Minnesota  (mature  perithecia) 

Table  80.   Comparative  summary  of  data  on  ascospore  discharge  obtained 
in  apple  orchards  at  Seaford  and  Woodside,  ^Delaware,  and  at  Winchester, 
Virginia. 


Event 

Date 

•   Seaford 

V/oodside 

Winchester 

Bud  opening 

Mar.  27 

Apr.  1 

First  ascospore  discharge 

Mar.28-Apr.  1 

•  Apr.  18-21 

Apr.  18-21 

Second  ascospore  discharge 

:  Apr.  5-9 

May  4'- -1-5  (i^ax. 

)  May  3-5 

Third  ascospore  discharge 

;  Apr.l2-17(max.) 

May  lG-20 

:  May  10- 18 

Subsequent  ascospore  dis- 

: Apr. 19-27 

*  * 

.  May  26 

charges 

May  3-11 



:  June  3>4 

:  May  13-20 



:  June  11 

:  May  29 -June  1 



;     

Last  date  on  which  asco- 

spore discharge  was  observe 

3d   June  1 

**May  2G 



First  scab  infection 

:  May  10 (  fruit 

.  ^vlay  lb  (leave: 

i )  nbout  middle  of 

:    &  leaves  ) 

May  (fruit  ) 

Spray 

Delayed  dormant 

.  Mar.  22 

Apr.  3       : 

Pink 

■  Apr.  10       : 

Apr.  11      : 

Calyx 

:  Apr.  20       : 

Apr.  29 

Seven  day 

•  Apr.  27       : 
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*In  Delaware  data  obtained  from  a  series  of  five  slides  exposed  in  each  sec- 
tion, in  Virginia  10  slides  were  used.   Reporters:  Delaware,  Adams; 
Virginia,  Schnexdcrhan. 

**No  data  taken  after  May  27 

#0n  leaves ;  had  been  established  for  some  days 


Krout  iriahes  the  following  comparison  betv;een  I92I  and  15)22  of  the  dates 
of  significant  events  in  connection  with  apple  scab  in  Massachusetts. 


Year  First  ascospore 

■■■■  •-  discharge 

1921  ADril  28 

1922  .  May  2 


Last 
discharge 

June  10 
June  15 


First  s3raiptoms 
on  foliage 

May  12 
May  18 


Detailed  data  on  ascospore  discharge  which  were  collected  in  Delaware 
and  Virginia  are  summarized  in  table  80,  and  table  81  gives  the  departures  from 
the  normal  precipitation  and  temperature  during  the  months  of  March,  April,  May, 
and  June,  at  the  stations  where  the  observations  v/ere  made.  The  ascospore  dis- 
charge indicated  in  the  first  table  is  closely  associated  v/ith'  rainy  periods  . 
It  will  be  observed  that  the  precipitations  for  April  and  May  (which  were  the 
maximum  primary  infection  periods)  were  below  normal*  However,  the  rain 
occurred,  for  the  most  part,  during  periods  of  from  two  to  six  days,  and  at 
a  time  v/hen  the  trees  were  grov/ing  rapidly.  It  is  obvious  that  a  rainfall  which 
is,  as  a  whole,  below  normal,  nay  be  as  favorable  for  a  scab  epiphytotic  as  one 
above  normal,  if  it  is  properly  distributed,  that  is,  in  periods  of  a  few  suc- 
cessive days  during  the  time  of  progressive  leaf  development. 

Table  cl.  Summary  of  monthly  departures  from  the  normal  in  precipita- 
tion and  temperature  at  Seaford  and  Woodside,  Delaware,  and  Winchester, 
Virginia. 


Place 


Seaford 


Rainfall  (in.) 
Temperature  "P 


Month 


March 


yp.^i 


+0_^2b 
-t-Q.lS 


April 


-1.27 


May 


-1.8^ 


June 


Woodside    Rainfall  (in.) 

^6Ii!P£'^£'tli^6  1^ 

Winchester  Rainfall  ( in ■ ) 

Temperature  ®F 


+2-2 J.  _ 


.0.83 
+2.6 


-1.48 
+1.5 


-1.85 

.+oTF'_ 
+oTb 


-3.6 

+1.0 


-o.< 
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Infection  and  control  in  relation  to  growth 

The  initial  ascospore  discharge  producing  infection  can  be  found  indi- 
rectly by  numbering  and  dating  the  leaves  unfolding  from  the  leaf  or  flower 
buds  according  to  the  time  of  their  emergence,  and  watching  them  for  scab  in- 
fection. Allowing  the  necessary  length  of  time  for  the  incubation  period,  the 
approximate  date  of  infection  can  be  determined.   If  this  date  is  compared 
with  those  of  spray  applications,  it  may  indicate  the  reason  for  a  failure  in 
control. 

As  observed  in  Delaware,  primary  infection  upon  leaves  of  new  shoot 
growth  occurred  in  definite  zones,  indicating  the  coincidence  of  ascospore 
discharge  and  growth  development.   Primary  infection  apparently  occurred  only 
on  the  young  growing  leaves.   Ihe  first  leaf  showing  such  infection  was  always 
from  the  leaf  bud,  usually  the  fifth  or  sixth  in  origin,  and  was  unfolding 
about  the  time  of  the  calyx  (petal-fall)  spray,  completing  its  growth  before 
the  next  application  in  two  weeks.   The  increase  in  size  of  this  leaf,  from 
the  time  it  unfolded  to  completion  of  growth,  averaged  11.6  to  12.88  square 
millimeters. 

Measurements  were  also  made  of  the  fruit  growth  of  Stayman  and  Jonathan 
apples  between  the  two  weeks  spray  after  petal-fall  (April  20)  and  the  second 
codling  moth  application  (July  7),  with  the  following  results: 


Jonathan 
Stayman 

-  length  (mm. ) 
breadth  (mm. ) 

-  length  (mm. ) 
breadth  (mm.) 

Apr 

Minimum 

8 
6 

il  20 

Maximum 
14  . 
12 

12 

9 

July  7 

Minimum  Maximum 

50          50 

22     4Z 

33     63 

These  measurements  show  the  extent  of  uncovered  fruit  surface  which  may 
develop  between  two  spray  applications,  and  emphasize  the  necessity  of  thorough 
protection  during  this  growth  period.  In  many  instances  a  spray  is  put  on  be- 
tween these  two  dates.   There  is  evidence,  further,  that  climatic  conditions 
may  so  influence  the  periods  of  ascospore  discharge  and  tree  growth  that  the 
important  spray  application  this  year  may  be  either  earlier  or  later  next  year. 
Information  of  this  nature  is  important  in  explaining  the  inconsistent  results 
of  scab  control  operations  even  within  a  single  state. 

Dates  of  first  appearance,  as  reported  by  collaborators.  1922 

Observations  on  the  first  appearance  of  scab  are  of  little  value  unless 
accompanied  by  the  dates  of  some  definite  stage  of  growth,  such  as  the  pink  or 
petal-fall,  of  a  specified  variety.   If  such  data  v;ere  available,  interesting 
correlations  could  be  made  for  the  commercial  apple  producing  regions. 

April Arkansas  May  10 Bridgeville,  Del. 

April  24 Urbana,  111.  May  11 Lovingston,  Va. 

April  27 Columbia,  Tenn.  May  12 Middlesex  Co.,  Mass. 

April  29 Ottawa,  Kans-  May  12 Genesee  Co.,  N.Y. 

May Delaware  Co.,  0.  May  I3 Walhalla,  S-C 

May  4  -  -"  -  West  Virginia  May  I5 Franklin  Co.,  Ind. 
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May  5 Adams  Co.,  Pa.     May  2A New  Boston,  N.H- 

May  5  -  _  _  Ramsey  Co.,  Minn.   June  8  -  -  -  Jackson,  Mo. 
1,1a y  8 Madison,  Wis.      June  15 Vermont 

Varietal  susceptibility 

There  are  many  factors  entering  into  the  problem  of  susceptibility  and 
in  many  instances  observations  in  one  place  are  not  in  agreement  with  those  in 
another  section.   The  question  of  ascospore  discharge,  period  of  initial  tree 
grov/th,  and  climatic  conditions  are,  no  doubt,  the  primary  factors.  The 
correlation  of  phenological  data  in  relation  to  ascospore  discharge  with  the 
susceptibility  of  apple  varieties  should  prove  interesting. 

Vermont;  Observations  in  a  75^  acre  orchard  at  Castle ton,  July  7* 
Mcintosh  had  been  practically  defoliated  in  some  cases.   The 
severe  infection  was  due  apparently  to  sappy,  tender  growth  pro- 
duced by  3  pounds  of  ammonium  sulphate  to  each  tree,  and  a  very 
wet  June.  As  this  orchard  was  a  mixed  one,  the  following  list 
of  varieties  with  disease  resistance  is  of  interest:  Mcintosh, 
foliage  with  scab. and  about  two-thirds  dead  or  dropped,  no  fruit- 
Northwestern  Greening,  leaves  and  fruit  affected  badly;  Delicious, 
fruit  badly  scabbed,  a  little  on  foliage;  Northern  Spy,  Wolf 
River,  and  Alexander  Red,  fruit  affected  only;  Duchess  of  Olden- 
burg, free  from  scab  of  fruit  and  leaves.  (Lutman.) 

Connecticut.-  Bad  on  Mcintosh,  Pall  Pippin,  and  Crab  apple.  Medium  on 
Gravenstein  and  Smokehouse.   Little  on  Red  Astrachan,  Delicious, 
Greening,  and  Baldwin.  (Clinton.) 

New  Yorki   Susceptibility  in  order  (Ulster  County),  Mcintosh,  Banana, 
Northern  Spy,  Gano  (Black  Ben  Davis),  V/inesap,  Stayman,  and 
Greening.   (Chupp.) 

Delaware;  Delicious,  Nero,  Williams,  Jonathan,  Yellow  Transparent, 
Strawberry,  Stark,  Stayman  Sweet,  Early  Ripe,  Red  June,  and 
Ben  Davis.  (Adams.) 

Virginia;  See  orchard  disease  survey  reports,  page  . 

Kentucky;  Yellow  Transparent,  Wealthy,  Benoni,  Maiden  Blush,  Grimes, 
Northern  Spy,  comparatively  free.  V/inesap,  Stayman,  York  Im- 
perial, Delicious,  commonly  severe.  (Valleau  and  Mag ill.  ) 

Tennessee:  Yates  and  Staynian  very  resistant.  Mammoth  Black  Twig 
and  Winesap,  heavy  scab  infection.  (Hesler. ) 

Indiana:  Bad  on  fruit  of  Grimes,  a  variety  usually  immune  to  this 
disease  from  commercial  standpoint.  (Cullinan.) 

Scc;b  caused  an  early  defoliation  of  a  young  Grimes  orchard 
in  Marion  County,  and  killed  many  of  the  trees  outright  (some  of 
the  weaker  trees. )   The  yield  was  reduced  from  20  bushels  per  tree 
to  one  peck.  (Burkholder. ) 

Observations  on  varietal  susceptibility,  orchard  in  Morgan 
County.  Northwester  Greening,  foliage  fairly  resistant  but  fruit 
badly  scabbed;  Stark,  WealtJiy,  Benoni,  Chenango,  Ben  Davis,  and 
Jonathan,  severe  on  leaves  and  fruit;  Winter  Maiden  Blush,  scab 
especially  severe  on  petioles;  Grimes,  small  amount  of  scab  on 
leaves;  Yellow  Transparent,  no  scab  on  leaves;  Maiden  Blush,  some 
scab  on  leaves;  Indiana  Favorite,  scab  on  leaves;  York  Imperial, 
mild  on  leaves  and  fruit.  (Gardner.) 
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Control  of  apple  scrb 

Spraying  for  scab,  1922 

Because  of  the  serious  outbreak  of  apple  scab,  considerable  data  has 
been  submitted  by   the  collaborators,  on  control.   In  most  instances  results 
indicate  that  the  pink  spray  is  all-important  in  the  initial  control.  Of 
additional  interest  is  the  increasing  importance  of  a  pre-pink  spray  in  some 
states. 

Maine;  Have  seen  one  orchard  where  excellent  control, even  on  Mcintosh 
was  obtained.   This  orchard  v;as  sprayed  last  fall  with  copper  sul- 
phate solution  after  the  fruit  was  harvested  and  then  sprayed  with 
lime-sulphur  in  the  usual  way  this  season.   Unsprayed  Ben  Davis 
aiDples  gave  over  75%  scabby  fruit,  while  thorough  spraying  reduced 
the  amount  to  less  than  2C^o.   (Morse.) 

Massachusetts:   The  pink  bud  and  calyx  sprays  seem  to  be  most  important. 

Liouid  lime-sulphur,  dry  lime-sulphur,  and  lime  sulphur  and  Bordeaux, 
using  the  lattor  for  the  pink  bud  application,  appear  to  have  given 
equally  good  results.  (Osmun.) 

New  York;   Nearly  all  commercial  orchards  were  well  sprayed,  but  where 
the  spray  applications  were  delayed  or  not  well  applied,  the  scab 
did  serious  injury.   (Chupp- ) 

Virginia;   Som.e  of  the  spraying  has  been  poorly  done  and  frequently 
important  applications  have  been  omitted.   In  the  best  sprayed 
orchards,  scab  has  been  held  satisfactorily  and  in  our  experimental 
work  it  has  been  reduced  to  a  negligible  amount  in  the  plots  re- 
ceiving the  field  schedule  of  applications.  (Fromme.) 

V/est  Virginia:   Have  observed  some  striking  examples  of  heavy  infection 
where  pink  spray  v/as  omitted,  especially  in  central  and  western 
sections  of  state.  (Sherv/ood.) 

Ohio;   Effect  of  reduced  spraying  during  season  of  I92I  is  very  mani- 
fest by  increased  scab  infection  in  nearly  every  orchard.  (Thomas.) 

Indiann-,  Tno   pink  spray  and  petal  fall  spray  v/ill  not  control  scab  in 
Indiana.   The  pink  is  too  late  and  it  is  necessary  to  apply  an 
additional 'bre-pink"  spray  to  obtain  satisfactory  control- (Gardner . ) 

Michigpr;;   Pre-pink  or  delayed  dormant  demonstrated  this  year  as  very 
essential  for  control.  (Coons.) 

Studies  m.ade  in  1^20  r.nd  1^21  are  said  to  have  indicated 
that  scr.b  infoccion  occurs  previous  to  the  time  the  pink  cluster 
application  of  fungicides  is  usually  made.  As   spore  discharge 
studies  indicated  thot  r,n  earlier  spraying  should  be  adopted,  ap- 
plications of  lime-sulphur  solution  (one  and  one-fourth  parts  to 
50  of  water)  were  used  according  to  the  regular  schedule  with  addi- 
tional application  before  the  buds  had  separated  in  the  clusters. 
The  pre-pink  application  was  made  about  two  v;eeks  before  the  buds 
were  in  the  condition  generally  called  the  pink  state,  and  the  re- 
sults obtained  showed  that  the  earlier  application  is  very  desirable 
for  the  best  control  of  apple  scab,  particularly  in  case  of  suscep- 
tible varieties.  (Button  and  Johnston.) 

The  efficiency  of  the  early  spray  in  scab  control  was  determined  under 
Virginia  conditions  this  year  by  Schneiderhan  who  reports  as  follows: 
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Table  62.        Showing  the  efficiency  of  scab  spraying  and  the  relative 
values  of  the  different  scab  sprays  on  old  time  Winesaps.  Experimental  plots, 
V/inchester,  Virginia,  1922. 


Spray  omitted        : 

Percentage 
of  scab     : 

:  Spray  omitted 

:  Percentage 
:    of  scab 

Green  tip 
Pink 

Two  weelcs 

10.6      : 

54-6 

2^.9 

:  All  omitted  (check  ) 
:  None  omitted 

99.0 

7-5 

The  relative  value  of  these  scab  sprays  on  the  basis  of  100^^  is  as 
follows:   Green  tip  3/'°>  pink  ^l^o,    calyx  33%f  ^^d  two  weeks  12%. 

Last  year  in  Orleans  County,  New  York,  a  denonstration  was  established 
to  prove  the  value  of  the  pre-blossom  spray  for  scab  control  as  follows:  (News 
Letter,  April  I7,  I922. ) 


Trees  receiving :   No  spray 
Percent  scab       19*3 
Dusting  for  scab,  1922 


All  sprays     All  except  pre-blossom 
1.4  5.6 


Massachusetts 


In  1922  dusts  were  positively  as  effective  as  the  spray 
Sulphur  dusts  and  copper  lime  dusts  were  tested.   The 


materials. 

former  was  more  satisfactory  than  the  latter  as  it  did  not  russet 

the  fruit  or  burn  the  foliage.  (Krout.) 

Connecticut:   Spraying  more  effective  this  year,  as  before,  than  dusting. 
(Clinton.) 

Indiana ;   In  Miami  County,  Professor  Cullinan  found  sulphur  dust  inef- 
fective as  a  scab  control  in  comparison  with  lime  sulphur  spray. 
(Gardner.) 

Michi)!Jan:  Dusting  not  successful  generally.   (Coons.) 

British  Columbia;  Vfe  have...  found  under  V/est  Kootenay  conditions  that 
finely  divided  sulphur  dust,  used  alone,  was  of  little  value  in  the 
control  of  apple  scab  during  three  seasons'  tests.   This  may  be  due 
to  the  fact  that  under  the  conditions  of  the  test  the  addition  of 
lead  arsenate  was  not  called  for  to  combat  insect  pests  and  there 
may  consequently  have  been  a  loss  of  adhesiveness.  Much  more 
promising  results  have  been  obtained  with  the  dry  Bordeaux  mixture 
made  with  de-hydrated  copper  sulphate  and  commonly  knov/n  as  Sanders' 
Copper  Dust.  'vVhile  it  has  not  given  as  good  control  of  apple  scab 
under  Kootenay  Lake  conditions  as  with  liquid  Bordeaux  or  liquid 
lime  sulphur,  still  the  resulting  crop  was  fairly  clean,  the  cost 
much  the  same  and  the  rapidity  of  application  much  greater.   So 
far  as  fungous  diseases  are  concerned,  it  is  quite  likely  that 
dusting  could  replace  spraying  v/ith  advantage  and  convenience  to 
the  grower.   So  far  as  I  can  see, the  limiting  factor  to  its  general 
application  at  present  is  the  control  of  certain  sucking  insects- 
So  long  as  a  liquid  spray  is  necessary  for  this  purpose,  so  long  will 
dusting  remain  of  secondary  importance  since  it  is  only  the  large 
grower  that  can  afford  to  invest  in  two  sets  of  machinery  for  the 
control  of  pests  and  diseases-   (J.  VI.  Easthara  ^  ) 
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Blotch  caused  by  Phyllosticta  solitaria  E.  &  E. 

During  I922  the  reports  upon  blotch  do  not  indicate  any  great  progress 
northward  although  it  v/as  reported  from  V/isconsin  for  the  first  time.   The 
general  increased  prevalence  over  previous  years  should  be  of  immediate  concern 
to  the  pathologist,  particularly  the  extension  pathologist,  in  extending  greater 
efforts  on  publicity  of  the  disease  and  control  measures.   In  Mississippi  blotch 
was  reported  as  very  prevalent  and  severe,  especially  in  the  northern  counties 
and  also  in  certain  southern  counties,  being  probably  the  most  serious  apple 
disease  encountered  in  the  state.   It  was  found  frequently  on  nursery  stock, 
both  in  and  out  state  nurseries  (Neal).   Illinois  reports  it  especially  severe 
in  the  central  part  of  the  state  v/here  a  few  years  ago  it  was  unknovm  (Anderson.  ) 
The  disease  is  distinctly  worse  in  southern  and  southwestern  Ohio  (Thomas  ). 
Delaware  reports  that  blotch  appeared  in  epidemic  form  throughout  the  state. 
Leaf  infection  in  one  orchard  of  the  Yellow  Transparent  variety  caused  early 
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defoliation.   Orcliardists  experienced  greatest  loss  with  the  early  varieties- 
(Adams.)   Indiana  reports  blotch  as  the  worst  disease  on  susceptible  varieties 
of  apples  (Gardner). 

The  genei'ally  increased  prevalence  of  apple  blotch  is  indicated  in 
Table  83-  Climatic  conditions  v/ere  generally  reported  favorable  to  the  disease 
and  appeared  to  be  more  conducive  to  the  development  and  dissemination  of  the 
fungus.   The  neglect  of  spraying  in  1^21  must  also  be  considered  as  a  factor 
in  this  increased  prevalence. 

Table  83.   Prevalence  of  blotch  in  1922  as  compared  with  192I. 


Amount  of  blotch 

in  IS 22 


States  reporting 


More  than  1^21 

Same  as  in  1^21 
Less  than  in  192I 


Pennsylvania,  Delaware,  Maryland,  Virginia, 
Kentucky,  Tennessee,  Mississippi,  Ohio, 
Wisconsin,  Iowa,  Nebraska,  Kansas,  Texas 

New  Jersey,  Louisiana,  Arkansas,  Indiana 

V/est  Virginia,  South  Carolina,  Illinois,  Missouri 


1922. 


Table  84.   Showing  estimated  percentage  loss  from  blotch  for  1^21  and 


Estimated  per-   : 

Estimated  per-   : 

•  Estimated  per- 

State 

centage  loss    r 

State 

centage 

loss    : 

:  State 

centage 

loss 

1921 

1922   : 

1921 

1922   : 

1921 

•    1922 

N.  J.   : 

Same 

Same   : - 

Tenn. 

.   5- 

•   8.    ; 

:  Ind. 

2. 

2. 

Pa. 

More   : 

S.  .c 

Less   : 

:  111.   • 

7- 

G. 

Del. 

.   0.5 

.    3-0   : 

Miss. 

:   4-    • 

G.         : 

:  Wis. 

More 

Md. 

1.0 

•    1.5   : 

La.    : 

Same 

.   Same   : 

:  Iowa 

t 

3- 

Va. 

t 

2.0   :• 

Tex. 

— 

2.    : 

:  Mo. 

-7 

t 

W.  Va. 

1. 

t    :• 

Ark. 

.   3- 

3-    : 

;  Nebr. 

.  More 

Ky. 

5- 

:   33-    : 

Ohio 

2. 

5-    : 

:  Kans. 

5- 

10. 

Losses  from  apple  blotch  infection 

The  direct  loss  from  this  disease  is  generally  from  rendering  the  fruit 
unmarketable.  Fruit  blemishes  and  cracking  are  often  i^ollowed  by  secondary 
pathogenes  producing  a  soft  rot.   Underdeveloped  fruit  is  cominonly  found, 
resulting  from  leaf  infection,  defoliation,  and  cankers.   An  indirect  loss  that 
is  difficult  to  estimate  is  associated  with  the  devitalizing  effect  upon  the 
tree  for  the  succeeding  year's  crop,  because  of  the  leaf  and  twig  infection. 

The  highest  estimated  loss  is  reported  from  Kentucky,  and  it  is  obvious 
in  consulting  Table  79  that  because  of  the  larger  crop,  the  total  loss  for  the 
state  will  be  materially  more  than  last  year. 
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Initial  infections  reported  by  collaborators 

Reports  on  the  first  appearance  of  the  disease  are  of  little  importance 
unless  it  is  designated  as  fruit  or  leaf  infection  on  a  specified  variety. 
Reports  on  the  main,  rather  than  the  initial,  infection,  are  doubtless  of  more 
iraportance.  Careful  data  on  this  subject  should  prove  of  general  importance 
for  the  blotch  region.   The  reports  on  the  fruit  infection  of  apple  blotch 
occur  between  the  period  extending  from  May  20  to  June  2G  with  the  majority  of 
reports  indicating  infe(^tion  during  the  first  two  weeks  in  June. 

V/alton  and  Orton-^  report  upon  experiments  in  southern  Pennsylvania  as 
follows: 

"Bagging  experiments  on  unsprayed  Smith  Cider  trees  in  Adams 
County  prove  that  infection  by  Phyllosticta  solitaria  started  very 
early  in  the  spring  of  1922.  Young  apples  bagged  continuously  from 
May  23  (17  days  after  petal  fall)  until  August  showed  64%  blotch, 
indicating  that  initial  infection  occurred  prior  to  May  23.   Infec- 
tion on  petioles  and  leaves  v/as  just  noticed  on  the  bagging  date 
(May  23)  but  v;as  not  noted  on  the  unbagged  fruit  until  June  13  when 
the  largest  spots  measured  Zp^m.  in  diameter.   Because  of  the  slow 
development  of  the  disease,  these  spots  must  have  been  visible  for 
at  least  a  week  prior  to  this  date.   This  brings  the  time  of  probable 
initial  infection  on  fruit  at  least  10  days  prior  to  the  time  usually 
recommended  for  applying  the  first  spray." 

The  time  of  initial  infection  will  vary  considerably  on  different 
varieties,  since  the  tv;igs  of  many  varieties  showing  fruit  susceptibility  are 
not  attacked.   This  fact  has  a  fundamental  bearing  on  the  spray  schedule.   It 
was  observed  in  Delaware  that  while  the  initial  infection  upon  fruit  was  found 
June  7>  the  greatest  injury  to  fruit  occurred  during  July,  which  month  was 
characterized  by  an  abnormally  heavy  precipitation. 

Weather  relations 

In  the  blotch  region  temperature  conditions  were  generally  higher  than 
last  year  during  the  spring  and  early  summer,  and  rainfall  was  rather  well 
distributed  and  generally  favorable  for  development  and  dissemination  of  the 
fungus.  Gardner  reported  that  weather  conditions  in  Indiana  were  favorable  for 
blotch  during  April,  May,  and  June  in  the  blotch  regions  and  temperatures  were 
above  normal  for  the  period  March  to  June,  inclusive. 

Dissemination 

Infected  nursery  stock  appears  to  be  an  important  source  to  guard  against 
through  which  blotch  may  becoms  further  established,  particularly  in  the  northern 
sections  of  our  fruit  belt.  Gardner  states  that  cankers  in  abundance  have  been 
found  on  apple  seedlings  imported  from  PCansas  by  nursery-men.  Cankers  have  been 
found  commonly  on  apple  nursery  stock  of  susceptible  varieties  and  even  on  Grimes. 
Evidence  of  the  spread  of  the  disease  by  nursery  stock  is  accumulating. 
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Varietal  susceptibil: ty 

i! 

The  follov/ing  data  indicate  the  varieties  of  apples  reported  by  '^" 

collaborators  showing  blotch  infectiorn  ^' 

iJew  Jersey -Severe  on  Smith  Cider  (Cook,  Sept.  l) 

Pennsylvania;  Smith  Cider,  Baldwin,  Jonathan,  Krauser.  Spreads  late 
in  the  season  from  Smith  Cider.   (Thurston  ) 

Delaware:   Smith  Cider,  Northv/estern  Greening,  V.'ealthy,  Hero,  York 
Imperial,  Transcendent,  V/hite  Doctor,  Rhode  Island  Greening, 
Jefferis,  Pewaukee,  Red  Astrachan,  Oldenburg  (Dutchess),  and 
Transparent.  ( Adaras  •  ) 

Vir'^inia;  Limbertwig,  Shockley,  Northwestern  Greening,  Ben  Davis, 
Smith  Cider,  Paradise  Sweet,  Yellow  Kewton,  York  Imperial;  no 
infection  on  Stayman  or  V.'inesap.  (Fromme.) 

West  Virginia:  Northwestern  Greening,  Oldenburg  (Dutchess),  Baldwin, 
Stark,  Rome  Beauty,  Ben  Davis,  Esopus  (Spitzenburg) .  (Giddings.) 
Crab  Apple  (Sheldon.) 

Kanfeas:  Ben  Davis  is, badly  blotched.  Commercial  men  don't  feel  that 
combat  is  entirely  satisfactory.  (Stockdyk.) 

Kentucky :  Ben  Davis,  Rome  Beauty,  Maiden  Blush  showed  severe  infection; 
King  David,  Arkr.nsas  Black,  Jonathan,  V/ealthy,  V/inesap,  and 
Staj-Tnan  less  infection.  (Valleau.) 

Tennessee:    Transparent,  Early  Ripe,  V/inesap,  Stayman  -   resistant; 
Ben  Davis,  Early  Harvest,  Oldenburg.  (Hesler.) 

Arkansas;   Ben  Davis,  Grimes,  Oliver,  Missouri  Pippin,  Limbertwig, 
Maiden  Blush.  (Elliot.) 

Indiana :   Fruit  infection:  'Tinesap,  Esopus,  V/inter  Maiden  Blush, 

Wealthy,  Indiana  Favorite,  V^ite  Pippin,  Jersey  Black,  Smokehouse, 
Gideon,  Salome,  McAfee,  Lawver,  Kinnaird,  /Jkin,  Benoni.  Canker 
infection:  \?ealthy,  Grimes,  Rome,  Willow  Twig,  Missouri  Pippin, 
Oldenburg  (Dutchess),  Transparent.  (Gardner.) 

Apple  blotch  control 

One  of  the  new  features  in  blotch  control  is  the  emphasis  on  canker 
eradication-  "The  abundance  of  cankers  on  the  trunks  and  limbs  of  young  trees 
of  such  varieties  as  Dutchess  and  Transparent  and  the  ease  with  v/hich  these  can 
be  cut  out  with  a  knife  has  led  to  extensive  cooperative  tests  in  Knox  County, 
Indiana,  aiming  at  complete  eradication  of  bio  h:;h  from  young  orchards  by  (l) 
canker  excision,  and  (2)  application  of  the  bjotch  sprays  at  petal  fall,  2,  4> 
and  6  weeks.   Results  of  first  season  very  encouraging."  (Gardner.)   Gardner 
and  Jackson''  further  report  that  cankers  on  young  trees  of  sv.ch  varieties  as 
Oldenburg  can  be  easily  cut  out  with  a  sharp  knife  in  early  spring  v/ithout 
injury  to  the  underlying  cambium.  Healing  occurs  rapidly  ana  no  wound  dressing 
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is  necessary.   There  is  little  danger  of  reinfection  if  all  of  the  dis- 
colored bark  is  removed  and  if  the  cut  is  made  at  least  a  centimeter  in 
advance  of  the  visible  margin  of  the  canker,  particularly  on  each  side.  The 
application  of  blotch  sprays  in  nurseries  and  the  use  of  blotch-free  stocks 
and  scions  is  much  to  be  desired. 

Additional  reports  on  blotch  control  indicate  the  efficiency  of 
Bordeaux  mixture  as  well  as  commercial  lime  sulphur. 

Hev/  Jersey;   Experiment  with  commercial  lime  sulphur  for  blotch  con- 
trol is  reported  as  follows  from  the  Department  of  Plant  Path- 
ology.  The  location  and  variety  concerned  are  not  mentioned  nor 
data  upon  yield  counts. 

Spray  schedule:  (l)  Dormancy,  (2)  April  l8,  (3)  May  8,  (4) 
May  16,  (5)  May  26,  (G)  June  I4,  (7)  July  24. 
Block  1:   Regular  spray  schedule 
Block  2:   Accessory  spray  June  2G 
Block  3:   Accessory  spray  June  26,  July  6 
Block  4:   Accessory  spray  June  2G,    July  6,  and  24. 

Results  of  apple  spraying:  (percentages) 

Clean  Salable  Unsal^ible 

Block  1      tTT*  43.1         43.2 

Block  2      3.3  51. G         17.0 

Block  3     53,8  38.5         11.3 

Block  4     52.8  33.4         13.3 

Delaware;   Perfect  control  of  foliage  and  fruit  was  secured  with 

Bordeaux  mixture  4~4~50  strength  at  the  pink,  petal  fall,  and  1, 
2,  and  3  weeks  after  petal  fall  on  a  block  of  Dutchess  (Adams). 

Ohio;   The  thorough  going  v/ork  of  the  apple  grov/ers  applying  the  spray 
control  developed  by  the  Extension  Service  under  Prof.  F.  H. 
Beach,  has  shown  complete  success,  even  v/ith  such  susceptible 
varieties  as  Smith  Cider  and  Mann.  (Selby) . 

Beach-'- recommends  a  3~j*'5^  Bordeaux  on  varieties  like  Ben  Davis  and 
Smith  Cider  at  2,  4,  and  G  weeks  after  petal  fall.  Dormant  pruning  to  open 
up  dense  portions  of  the  tree  and  to  eliminate  dead  and  cankered  wood,  and 
spring  application  of  nitrate  of  soda  fertilizer  is  also  recommended. 
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Bitier  rot  caused  by  Glome rella  cin^ulata  (Stonem.)  S_  &  von  S. 

In  1922  bitter  rot  appeared  to  be  confined  principally  to  the  Atlantic 
and  North  Central  group  of  states  except  in  Tennessee,  Missouri,  and  Arkansas, 

There  are  no  indications  of  a  general  epiphytotic  but  the  increased  preva- 
lence in  Delaware,  Maryland,  Tennessee,  South  Carolina,  and  Missouri  indicate 
regional  outbreaks  of  infection.   In  Figure  40 -ere  summarized  the  data  from 
collaborators  on  the  prevalence  of  bitter  rot  as  well  as  the  estimated  per- 
centage losses  for  the  seasons  I922  and  1921-   Reports  do  not  indicate  that 
any  increased  prevalence  is  associated  with  hold-over  cnnkers  due  to  last 
year's  neglect  of  spraying.   High  temperatures  and  abundant  rainfall  are 
usually  found  associated  with  the  severe  occurrence  of  bitter  rot.   In  some 
instances  early  seasonal  outbreaks  of  the  disease  are  checked  because  of  sub- 
sequent drouth.   The  regional  outbreaks  are  reported  to  be  associated  with 
very  favorable  climatic  conditions.   It  is  peculiar  to  this  disease  that  the 
period  during  which  the  fruit  may  becon.e  subject  to  infection  is  longer  than 
is  the  case  v/ith  blotch  or  rust,  lasting  from  Jvine  to  harvest  time  through- 
out the  bitter  rot  belt.   Because  of  this  fact,  regional  treatments  for  con- 
trol will  be  different.   It  v/ould  prove  of  special  interest  if  reports  would 
include  data  regarding  recommendations  and  general  practices  for  the  prevent- 
ing of  outbreaks  of  bitter  rot- 


Dates  of  first  appearance  of  bitter  rot  in  1922  according  to  collaborators. 


June  7 
June  12 
June  16 
June  27 
June  27 
July 
July 
July  22 
July  26 
July  28 
August  2 
September 


Harrison 

Columbia 

Newark 

Bedford  County 

Ross 

Elberfeld 

Stone fort 
East  Kingston 
Corinth 
Ulster  County 
Westville 


Arkansas 

Tennessee 

Delaware 

Virginia 

Ohio 

Indiana 

Massachusetts 

Illinois 

New  Hampshire 

Mississippi 

New  York 

Connecticut 


\7eather  conditions  are,  no  doubt,  correlated  v/ith  the  initial  appear- 
ance of  this  disease  as  indicat-ed  in  collaborators'  reports. 

Delaware:   Bitter  rot  was  very  severe  following  the  excessive  rain- 
fall in  July.  (Adaips.) 


V/est  Virginia:   This  is  the  first  season  that  bitter  rot  has  appeared 
in  any  appreciable  quantity  in  the  important  fruit  grou-ing 
counties  of  eastern  V/est  Virginia  in  my  observations  in  the  last 
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nine  years.  (Berg.) 

Tennessee:   Report  indicates  a  high  temperature  with  wet  weather 
early  and  dry  later.   Period  of  threat  est  injury,  July  I-I5 
and  September  I-I5 •   (Hesler)- 

Arkansas:  Moist,  warm  weather.   Infection  started  early  and  looked 
serious,  but  was  checked  by  drouth.   (Elliott). 

Indiana:   August,  September,  and  October  period  of  greatest  injury. 
Heavy  local  rains  July  23  and  30  accompanied  by  high  tempera- 
ture started  the  trouble..   (Gardner.) 


Table  85.  Comparative  prevalence 
of  bitter  rot  in  I92I  and  1922. 


1      ^ 


/    /■> 


A 


) 


V     / 


t-r'     0 


■5 


^ — V — ■"  \  t    >•    Conn.o 


■i 


C) 


o   \  t    j   or---(T--7'''lo ;  /     0^1-  ij 

1  '^  H\r^  ^.^        t' 

o. 


l-v. 


>0i 


.^ 


\^ 


yynount  of  bitter 

rot,  1922 

States  reporting 

More  than  I92I 

Conn.,  N.Y.,  N.J., 

Del.,  Md.,  Va., 

■   Tenn.,  S.C., 

.   I/dss.,  Ind. 

Same  as  in  I92I 

:  N.K. ,  Mass. ,  Pa. , 

Ga . ,  La . ,  Ark . , 

.   Texas,  111., 

Mich.,  Iowa. 

Less  than  I921 

:  W.  Va.,  Ky.,  K.C. 

:   Ohio,  Mo. 

Fig,  40.   Estinated  percentage 
losses  from  bitter  rot,  1922  . 


1921 


Varietal   susceptibility 


Ijo  extensive  data  v/as   submitted   this  year   upon   susceptibility   but   the 
following  notes  on  varietal   infection  v/ere   supplied: 

Massachusetts:   Most  common  on  summer  -varieties      (Osmun)  . 

Mew  York:      A  very  large   loss  was   sustained  in  one  Ulster  County 
orchr.rd  on  Greening  varietj''  -  (^1,GOO.      (Chupp)  . 


Kev/  Jersey:      In  one  orchard  of  Graveneteins   examined  in  Monmouth 
County,    ^0%  of   the  fruit  was   a  total  loss,       (Department  of 
Plant  Pathology) . 
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Delav^-arfc:  i,:aidc;n  Blush,  Yellow  transparent,  Chenango,  Nero,  Star!:, 
Rome,  Stayrnan,  Wealthy,  Grimes,  Banana.  (Adams). 

Virginia:  Yellov  Newton,  York  Imperial,  Winesap,  Black  Tv;ig,  Ben 
Davis.   (Promme). 

Bedford  County.  York  Imperial,  V/inesap,  Yelloiv  Newton,  Ben 
Davis,  Black  Twig,  Cannon,  StaymaB,  Paradise  Sweet.  (R-  H.  Hi.rt;  . 

Tennessee:   Early  varieties  heavily  infected.   In  some  cases  these 

early  infected  varieties  were  left  on  trees  and  furnished  sour?.e 
for  later  varieties  which  i^lso  rotted.  Jefferis  and  York  Im- 
perial, very  susceptible.  (Heslcr). 

Arkansas:   Grimes,  Ben  Davis,  King  David,  Jonathan.  (Elliott). 

Indiana:   Grir..es,  Sta,yi.ian,  Rome,   (Gardner). 

Bitter  rot  control 

Very  meager  notes  are  submitted  regarding  control  m.easures.   It  would 
prove  of  special  interest  if  collaborators  would  submit  more  data  on  this 
subject. 

Delaware:   Crohardists  who  failed  to  apply  a  July  spray  had  severe 
infection.   The  July  spray  is  recommended  during  the  first 
week  of  the  months  which  is  important  for  coddling  moth,  bitter 
rot,  apple  blotch,  sootj'  blotch,  fruit  spot,  etc.   Dusting  with 
copper  arsenate  dusts  failed  to  control  in  orchards  observed. 
(Adams) . 

Indiana;  An  orchard  sprayed  7  times,  5  wi'th  Bordeavix  mixture  /\.-^~^0, 
failed  to  control  bitter  rot  on  Grimes,  Stayrnan,  and  Rome., 
because  of  failure  to  spray  until  the  last  part  of  July.  The 
difficulty  is  that  Bordeaux  mixtv^x^  russets  Grimes  badly,  so 
cannot  be  used.  Grov/ers  in  southern  Indi.tna  prefer  to  taice  a 
chance  on  bitter  rot  rather  than  spoil  their  fruit  with  the 
spray,   (Gardner). 

Blister  canker  caused  by  Nummularia  discreta  Tul, 

•  Blister  canker  was  reported  in  1^22  from  practically  the  same  regions 
as  in  the  past  years  and  in  addition,  as  having  been  found  for  the  first  time 
in  Wisconsin.  There  is  no  indication  of  the  disease  being  on  a  general  in- 
crease except  in  Illinois.   Gardner  in  Indiana  states  that  severe  drouth 
favored  destructiveness  of  this  disease.   The  nature  of  the  injury  is  gen- 
erally reported  as  trunk  and  branch  infection  and  Elliot  reports  heart  rot 
in  Arkansas.   The  estimated  percentages  of  loss  are  given  as  follows: 
New  York,  none;  Arkansas,  2%;    Indiana,  1%;    Illinois,  1^^%;    and  Kansas,  2%. 
The  range  of  infection  is  usually  local  and  in  most  instances  associated  with 
mature  and  neglected  trees.  Occurrence  reported  upon  old  trees  from  Delawav^e, 
ladiana,  and  Missouri.   Kansas  reported  practically  every  orchard  has  infected 
trees.   Some  orchards  show  50%  damage  (Stokdyk) .   In  Ohio  blister  canker  has 
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I  "been  observed  in  most  counties  visited  outside  the  Baldwin  area,  but  appears 
to  be  rather  less  frequent  than  in  earlier  years  (Selby) .   Illinois  reports 
prevalence  through  most  of  the  state  and  seems  to  be  increasing  in  abundance. 
(Tehon) . 

Varietal  susceptibility  is  reported  by  states  as  follows .- 

Ben  Davis:  New  York,  Ohio,  Indiana,  Illinois,  Kansas. 

Yellow  Transparent:  Delaware,  Ohio. 

Red  Astrakan:  Delaware. 

Rome  Beauty:  Ohio 

Grimes  Golden:  Indiana. 

Missouri  Pippin:  Kansas. 

No  data  has  been  submitted  on  the  result  of  any  control  measvires 
initiated . 

Literature. 

Anderson,  H-  'V.   Orchard  practice  for  the  control  of  blister  canker 

of  apple  trees.   Illinois  Agr.  Exp.  Sta.  Circ.  258:  16  p,  illus. 

May,  1922. 
Freienmuth,  William.  Blister  canker  and  apple  blotch.  Bienn.  Rep. 

Kansas  State  Hort.  Soc.  3G  (I92O-2I):  I4O-145.  1922.  Practical 

suggestions  for  control. 


Black  rot  caused  by  Physalospora  cydoniae  Arnaud 
(Sphaeropsis  malorum  (Berk.)  Pk.) 

Black  rot  was  reported  from  the  same  general  region  as  last  year, 
particularly  east  of  the  Mississippi,  which  section  always  experiences  losses 
in  contrast  to  the  western  fruit  belt  where  the  disease  is  of  rare  occurrence 
or  minor  importance. 

The  prevalence  and  estimated  percentage  losses  are,  generally,  m.uch 
less  than  in  1921,  when  black  rot  was  second  in  importance  to  scab  in  actual 
loss  caused.  The  lower  importance  of  the  disease  in  1922  is  no  doubt  corre- 
lated with  the  more  favorable  spring  temperatures  for  tree  grov/th  and  v/ith 
thorough  spraying.   Shoot  growths  were  killed  in  many  sections  in  1921  by 
the  spring  freezes  and  spraying  was  generally  neglected  with  the  result  that 
leaf  and  twig  infection  becar.e  seriously  established.  Thorough  spraying  in 
1922  materially  assisted  in  checking  infection  from  the  favorable  hold-over 
from  the  preceding  season.   In  certain  years  it  is  not  uncommon  to  find 
serious  isaf  infection  following  seasons  when  fire  blight  has  been  prevalent, 

Kature  of  in.jury  from  black  rot 

The  nature  of  the  injury  this  year  is  repoi-ted  under  three  types:  viz., 
leaf  infection,  twig  cankers,  and  fruit  rot  (secondary).  Leaf  infection  is 
prevalent  in  neglected  orchards  and  closely  associated  with  dead  tivigs  where 

the  fungus  has  over-wintered,  and  was  generally  observed  during  the  latter 
part  of  April  and  the  first  part  of  May.   Fx-uit  rot  follows  insect,  frost, 
and  spray  injury,  as  well  as  scab  and  blotch  infection  of  the  apple.  Reports 
of  the  market  inspection  service  show  decay  due  to  black  rot  ranging  from  2 
to  20fo,  from  small  spots  to  complete  decay. 
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Table  80.   Relative  prevalence 
of  black  rot  in  I922 


Amount  of  ulack   : 

rot,  1922 

States  reporting 

More  than  normal 

N.H.,  Conn.,  N.Y. , 

Pa.,Tenn.,  Ark. 

Normal 

.  Vt.,  Mass.,  N.J., 

Md. ,  Ga. ,  Ind. , 

111.,  Mich.,  Wis. , 

Minn . ,  Iowa 

Less  than  normal 

:  V/.  Va.,  Va.,  Fy-, 

:    S.C,  Miss.,  La., 

:   Texas,  Okla. , 

:    Ohio,  Mo. 

Pig.  41"   Estiaated  percentage  loss 
from  black  rot  in  I922, 


^ 


Delaware ;      Leaf  spotting  most  prevalent  on  Yellow  Transparent.      This 
is  usually  associated  with  infected  twigs  where   the  fungus  has 
over-wintered.    (Adams) . 

Virginia;     Chiefly  fruit  rot  following  arsenical  injury  at  calyx  end, 
also  some  twig  infection.    (Promme) . 

West  Virginia:     About  usual  amovmt  observed  so  far  on  fruit.     Better 
spraying  generally   than  last  year,    apparently  reduced  damage 
following  worm  injui-y,   but  considerable  infection  locally  due   to 
frost  injury  at  calyx.      Leaf  spot  exceedingly  heavy  in  some  places. 
(Sherwood) . 

Arkansas ;_       The  ler.f   spot  form  of  this  disease  was  more   severe  in 

Arkansas  v/Len  I  niadc  observations  in  June   than  I  have   ever  seen 
it  ary  year  in  the  fouiteen  years  that  I  have  been  working  on 
apple  diseases.      It  was  particularly  severe  on  trees  vreakened  by 
scale.    (J.W.Roberts). 

Ohio:        The  spore  discharge  of  blacK  rot  wc.s  noted  to  be  coincident 

with  that  of  apple  scab.     Seriov.s   defoliation  reported  from  south- 
ern Ohio.    (Thomas) . 

Indiana;      In  well  kept  young  orchards  canlcers  are  absent.      Black  rot 
occurred  commonly  as  a  fruit  rot  following  blotch  on  Northv^estern 
Greening,   Oldenburg   (Dvitohess) ,    and  Ben  Davis,   and  follov/ing   scab. 


I 
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Typical  calyx  end  rot  noted  on  Ben  Davis,  October  20.  Much  . 
shallov:  br.rk  infection  on  Ben  Davis  trees  in  orchards  in  Miami 
Count]/-,  abundant  source  of  infection  for  fruit.  (Gardner)  . 

Illinois:   Present  so  far  mostly  as  leaf  spot.   Unusually  abundant 

wh^re  treatment  has  been  neglected.   In  many  orchards  G0%  of  the 
leaves  on  the  trees  are  infected  with  a  reduction  of  leaf  surface 
varying  from  ^-'^0%.     luore  serious  southward.  (Tehon.) 

Varietal  susceptibility 

Ma. ssachu setts:   Baldwin,  Greening,  Northern  Spy,  especially  suscep- 
tible. (Osmun). 

Nevj  York:   Ulster  County  -  Baldwin,  Ben  Davis,  Jonathan,  Esopus 
(Spitzenburg) .   (Chupp) . 

Delaware:  Yellow  Transparent,  V/iHiams,  Red  Astrachan,  July  (Fourth 
of  July).   More  prevalent  upon  the  fruit  of  early  varieties. 
(Ad^lmE) . 

Maryland:  V/illiams  and  Red  Astrachan.  (Jchle)  . 

Tennessee:   Ben  Dr.vis  very  susceptible  to  fruit  rot  (Go%  end  rot). 
Delicious  resistant  to  rot.  (Hesler) 

Ohio  and  Illinois:   Crab  Apple. 

Gardner  submits  the  following  observations  of  varietal  susceptibility 
in  an  orchard  in  Morgan  County,  Indiana,  October  10. 


Variety 

Leaf  spot 

Northwestern  Greening 

Severe 

Stark 

Slight 

Winter  Maiden  Plush 

Slight 

Wealthy 

Severe 

Grimes 

Slight 

Benoni 

Slight 

Chenango 

Severe 

Yellow  TranSTDarent 

Severe 

Maiden  Blush 

Slight 

Ben  Davis 

Severe 

Jonathan 

Severe 

Indiana  Favorite 

Severe 

York  Imperial 

None 

Frog  eye  and  black  rot  control 

Fruit  spot 

Severe 
Slight 
Slight 
Slight 
Slight 


Severe 
Severe 

Medium 


Very  little  data  has  been  submitted  with  reports  on  the  control 
measures  this  season.   Under  normal  conditions  in  well  kept  orchards  the 
orchard  spraying  program  keeps  this  disease  in  check. 
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Massachusetts:      Usual   spray   schedule  holds  disease   in  check.    (Osmun) . 

Tennessee:      The  pink   spray   seems  important  to  head  off  first  infec- 
tions.   (Hesl^r). 

Indi ana ;        Neither    scab  nor  blotch  sprays   seem  to  prevent  frog-eye. 
On  Northwestern   (5-25%)    abundant  frog-eye   spots  occurred  at 
Knightston  -  as  much  on  trees  ' sprayed  with  Bordeaux  mixture  as 
on  control.      Prog-eye   spot  rather  abundant  on  young  Oldenburg 
(Dutchess)    trees  in  Yjaox  County,    June   1,    that  had  been  thoroughly 
sprayed  for  blotch  v/ith  Bordeaux  mixture  at  petal  fall,    2,   3.    and 
6  I'Veeks  applications.    (Gardner)  . 


Rust  caused  by  Gymnosporangium  .juniper i-virginianae  Schw. 

The  distribution  of  cedar  rust  in  I922  conformed  to  areas  from  which 
it  has  previously  beun  reported.   There  was  a  general  increase  in  abundance 
in  the  North  and  South  Atlantic  states,  indicated  by  the  greater  economic 
importance  as  compared  with  the  past  few  years. 


0  I  :;-i^     V    ^;-^x^^>^'^n 


^ 


-'-c'"  ^-i^x^     vt.    8-15 

^  V     -^     -^    /  Mass.6-lG 

Conn. 6-20 
Del.   5-24 


7-1^-3  \/ 


^       #=More  than  1921,1 

\     -=Less   than  1921,1 

S         \  v=Same    as  192I.    \ 


Fig.  42.      Disease  prevalence  compared  with  an  average  year  and  dates 
of  first  appearance  of  cedar  rust  on  apple  in  I922. 
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The  estiiratcs  of  loss  in  the  North  Atlantic  states  are  as  a  whole 
greater  than  those  of  the  preceding  year-   In  this  section  climatic  condi- 
tions viere  generally  favora'jle  during  April  and  May  for  the  matxjring  of 
cedar  apples  as  well  as  infection  upon  the  apple.   Table  87  gives  the  de- 
partures froEi  the  norip.al  temperature  and  rainfall  for  these  two  months, 
together  with  percentage  losses,  in  the  states  reporting  the  disease-  It 
appears  obvious  that  the  increase  in  prevalence  may  be  correlated  with  favor- 
able conditions  of  temperature  as  well  as  of  precipitation,  although  some 
collaborators  mention  only  the  latter. 

Table  07.  Departures  from  the  normal  temperature  and  rainfall  for 
April  and  May,  1^22,  in  states  where  cedar  rust  occurs. 


Estimated     : 

percentage 

loss 

Departure  from  normal 

State                               : 

Temperature           : 

:           Rainfc 

ill 

April 

May      : 

:      Apri 1 

May 

Nevj-  Hampshire            : 

t 

+0.5  ; 

-0,9       : 

:    +0.29 

+1.08 

Massachusetts            : 

t 

+1.0  ■ 

+3.0      : 

:    -1.01 

±1-28 

Connecticut                : 

•5 

■   -^i-^ 

+3.6      : 

:    -1.17 

+1.22 

New  York                _       : 

4- 

+1.2 

■    +3.2       : 

:    +0.14 

.    -0.24 

New  Jersey 

1. 

+1.5 

+2.G      : 

:    -1.08 

-0.04 

Pennsylvania 

t 

+1.4 

.    +2.7      : 

:    -0.50 

:      -0.54 

Delaware 

1.5 

■) 

-^             • 

Maryland 

1.5 

)    ■*'i-4 

+1.8    . 

:    -1-44 

-0,48 

Virginia 

10. 

.      +2.5 

:    +1-0      : 

:    -1.19 

:       +0.38 

West  Virginia 

1-5 

+2.9 

+1.8      : 

:    -0.37 

.      -0.22 

South  Carolina 

:               t 

:         +2.1 

.    +0.2      : 

:    +2.1/] 

+2.31 

Ohio 

:         +2.G 

•    +3.3      : 

:    +1.32 

:      +1.11 

Indiana 

:                 .1 

+2.6 

:    +4.3      : 

:    +2.61 

:      -0.50 

Illinois 

-            -5 

+2.1 

:    +5.3      : 

:    +1.64 

-O.G4 

V/i  scon  sin 

L                     t 

:         +0.1 

:    +6.1      : 

:    +1.05 

:      -0.40 

Minnesota 

:               t 

:        -»0.1 

:    +5.9      : 

:    -0.1^ 

-0.35 

Kansas 

-5 

:         +0.3 

:    +1.0      : 

:    +2.40 

:       +0.07 

Xentuclc3'- 

:               1. 

+3.G 

.    +2.3      : 

:    +0.30 

-0.08 

Tennessee 

:               t 

:         +3.6 

+1.5      : 

:    +0.3a 

■■    +0-57 

Mississippi 

:                t 

.         +3.7 

:    +1.1      : 

:   -0.23 

:      +1.34 

Louisiana 

J. 
:                0 

:         +3.5 

•    +1.2      : 

:    -0.49 

:      +2.45 

Arkansas 

:               t 

:         +2.3 

:    +1.6      : 

:    +O.7G 

.      -0.12 

The  stage  of  growth  of  the  trees  should  also  be  considered  in  deter- 
mining variations  in  prevalence.  Phenolosical  data,  particularly  on  certain 
susceptible  varieties,  would  provide  a  m.ore  definite  and  exact  basis  for 
correlations.  It  will  be  noted  from  Pig.  42  that  in  most  of  the  states  where 
rust  was  more  abundant  than  usual  infection  appeared  during  the  first  part  of 
May.  At  this  time  tlie  trees  are  just  beginning  to  develop  foliage.  Petal 
fall  would  occur  about  the  middle  of  April  and  infection  probably  take  place 
during  the  latter  part  of  April  and  the  first  part  of  May,  according  to  in- 
formation supplied  by  collaborators. 

The  heaviest  loss  -  10%  -  from  cedar  rust  v;as  reported  from  Virginia. 
Fromme  stated  that  the  disease  was  epiphytotic  wherever  cedars  and  apples 
occurred  in  proximity,  and  that  fruit  infection  was  unusually  prevalent  and 
found  to  some  extent  on  all  varieties.  (Pl.  Dis.  Bui.  6:75.  Aug.  15,  1922). 
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The  dij^tributioi;  of  tlie  disease  in  Virginia  is  indicated  on  the   accompany- 


mg  map, 


A 


i    <t^> 


,-,X 


# 


V-v 


> 


Fig.  43.  Prevalence  caid  distribution  of  cedar  rust  in  Virginia, ig22, 
Some  interesting  data  on  fruit  infection  in  tlie  state  are  given  in  table  88. 

Table  83.   Data  on  fruit  infection  of  apple  varieties  vdth  cedar 
rust  in  Virginia,  19-2. 


*Fredt,r:*.ck  County 

Variety 

#Eedford  County 

Number 
orchards 

Peroent  fruit 
infection  (av) 

Number 
.orchards 

:Percent  fruit 
.infection  (av) 

10 

3.2 

Den  Davis 
Black  Twig 

3 
3 

:       0.3 
t 

Cannon 

Delicious 

Grimes 

3 

1 

1 

t 

0.6 

:      0 

1 

1        ; 

Northwestern  Greening 

■  1 

c 

1 

-i7__ 
"^2 

"'-•5 
0.2 

1.5 
d4 

•  Paradise  Sv/eet         : 

Sheepnose              ; 

Stay man 

Vvinesap 

Yellow  NewtoFn         : 

_  York_Inrperial j 

Total  and  average 

1 

1 

H 
7 

.  _  i  ^  „■ 

43 

0 

0.4 
t 

o.G 

*  Data  collected  by  ?.  J.  Sohneiderhan:  nunLer  of  fruits  counted  2OO-5OO 
"^  Data  collected  'xrj   R.H.Jiurt;  number  of  fruits  counted  ^00  in  each  orchard. 

West  Virj^inia  d.se  reports  more  fruit  irjury  than  usual.  Tv/ig  in- 
fection was  reported  on  Jonathan  in  Ir.diona,  and  was  said  to  be  severe  on 
Yellow  Bellf lower  in  Missouri.-^ 

Very  few  reports  of  observations  upon  infection  of  red  cedars  were 
submitted  in  1^22,  although  it  is  important  that  careful  data  upon  occurrence 
on  this  host,  as  well  as  on  the  apple,  be  obtained.  Snell  says  that  in  Rhode 
Island  galls  on  red  cedars  were  not  only  vury  abundant  but  unusu?.lly  large 
this  spring. 


Datgs_of_earliest  recorded  appearance  of  cedar  rust>  1922 
1.  Telial  horns  on  red  cedar 

April  2 Anna,  111, 

?  April  10     —  ____  Chattanooga,    Tenn. 


: 
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April  2^j  --------  Hancock  Co,,  Ind. 

Hay  27 -__  Mini:es-ota 

2.   Pycnia  on  apple 

May  17---------  Tcni  lessee 

May  18 Olney.  111. 

June   14 Minuesota 

3-      Not  differt;ntiated   (probably  on  apple) 

May   G     -  - _   -  _   _  V/est  Virginia 

May   10-----   ----  V«'inchester  Co.,    Va. 

May  13 Walhalla,    S.C. 

May  1&  __-__  Harrison  Co.,    Ind. 

May  23  _____  Adams  Co.,   pa. 

May  24- Bridgeville,  Del, 

May  -  -------  Fayetteville,  Ark. 

June  G--  -____  Wabaunsee,  Kans. 

June  8  ______  _  Jackson  Co.,  Mo. 

June  13 Ulster  Co.,  F.Y. 

June  15  --------  V/ashington  Co.,  111. 

June  iG  --_-_-_-  Y.'orcester  Co.,  Mass. 

June  20 _-._-_  j.:t.  Carmel,  Conn. 

July  G--- Hamilton  Co . ,  Ohio 

August  15  (about)-  -  -  -  Vermont 

Varietal  susceptibility 

The  information  listed  in  table  89  was  contributed  by  Valleau,  v/ho 
comments  as  follows: 

"The  records  were  taken  on  the  22nd  of  August  and  represent 
fairly  definitely  the  relative  resistance  of  the  varieties  reported 
if  they  are  properly/  named.   It  is  a  young  orchard,  only  about  10 
years  old,  and  as  a  consequence  all  of  the  varieties  had  not  been 
checked  up  because  they  had  not  yet  fruited.   The  distribution  of 
diseased  trees  throughout  the  orchard,  I  think,  indicates  clearly 
that  the  possibility  of  infection  was  practically  identical  for  all 
the  varieties." 


This  is  an  extensive  list  and  affords  an  exceptionally  important  basis 
for  observations  on  varietal  susceptibility  in  future  years. 

Table  89. _  Amount  of  infection  of  apple  varieties  with  cedar  rust,  as 
reported  from  the  Kentucky  Agricultural  Experiment  Station  Orchard,  1922. 


Slight 


Aliin 

Ai-kansas  Black 

Early  Melon 

Grimes 

Golden  Delicious 

Goldsn  ^'/inesap 

Missouri  Pippin 


.\mount  of  infection 


Moderate 


Hubbard St on 

Imperrambo 

Lady  Sweet 

Paradise  Sweet 

Rambo 

Romanite 

Stark 


Heavy 


Benoni 

Bayard 

Bellflower 

Blythe 

Cox  Orange 

Pall  Beauty 

Falla.'Sfater 


Very  heavy 


Esopus 

Pryor 

Rome  Beauty 

Senator 

We  a],  thy 
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/unount  of  infection 


Llight 


New  Zealand  Spy- 
Northern  Spy 
Pevoul^ee 
Red  Jvine 
Roman  Stem 
Rail's  Genet 
Sutton 

SuiTimer  Pearnain 
White  Pearraain 
V/ilson's   Red  June 
York  ImiDerial 


Moderate 


Smokehouse 
V/inter  Banana 
Yellov;  Horse 


Heavy 


Jonathan 

Lewis  S.&  H- 

Marita 

Minkler 

Mother 

Nero 

Opalescent 

Pipers  Pall  Beauty 


Very  heavy 


. 


No  injury  from  cedar  rust  was  observed  on  the  following  varieties: 
Alexander,    Astrachan,    Albemarle  Pipr^in,   Bomim,    Buckingham,    Baldwin,   B.K.Ben, 
Ben  Davis,   Chanpion,    Cheese,    Chenango,    Charlamoff,   Delicious,    Domine,   Dartmouth 
Excelsior,    Early  Harvest,    Early  Golton,    Early   Strav;berry,    Fanny,    Pall  V/inesap, 
Pall  Pippin,    Florence,    Golden  Russet,    Gold   (crab) ,   Gilbert  V/inesap,    Giant 
Genitan,   Gravenstein,    Golden  Swett,    Hackworth,    Henry  Clay,    Huntsman,    Hyde  King, 
Hyslop,    Ingram,   Jefferis,    King,    Kinnard,    King  David,   Liveland  Raspberry,    Lim- 
bertv/ig,    Lowry,    Lov.cll,   Lancingburg,   Mann,   Maniinoth  Black  Twig,   Milan,   Maiden 
Blush,   Mcintosh,   Northwestern  Greening,   Ortley,   Oldenburg,   Paducah,    Primate, 
Porter,  Paragon,   Reid's  Early,   Russet,    Rhode  Island  Greening,    Red  Canada, 
Smith's  Cider,    Salome,    Stayman,    Star    ,   Sweet  Bough,    Transcendent,   Virginia 
Beauty,  V»'illow  Twig,  V/albridge,   V/hitney,   Windsor,   V/inesap,   White  Pippin, 
Wagener,  VJeisner,   V/illiam's  Favorite,  Wolf  River,   Yellow  Transparent. 

A  large  number  of  varieties  is  reported  by  various  collaborators  as 
showing  infection,  but,   owing  to  duplication  with  the  list  in  table  89,   only 
the  follov/ing  additions  are  mentioned:      Connecticut  -  Tv;enty  Ounce;    New  York- 
Boiken;    Delaware  -  Crimson  Beauty,    Strawberry,   July    (Fourth  of  July);    Indiana- 
Indiana  Favorite,   flowering  crab;    New  York,   Ohio,   Illinois,   and  Minnesota  - 
crab  apple.     According  to  Hesler,    the  variety  Yates  is  resistant  in  Tennessee. 

Control  of  ced.^r  rust 

Pew  reports  v/ere  received  regarding  any  specific  control  measures. 
Spraying  is  reported  as  unsatisfactory  in  Delaware  and  Missouri.     According 
to  Adams,   neither  lime-nulfur  nor  Eordoaxr:  mixtuj-e  used  in  the  delayed  dormant, 
pink,   petal-fall,    or  seven-day  applications  had  any  noticeable  effect  on   the 
amount  of  the  disease  ovi  applo  trees  in  Delaware. 

Reports  on  the  progress  of  rtd  cedar  eradication  in  Illinois     and  Vir- 
ginia^ have  been  published.      The  follovlng  remarks  on  the  results  of  eradica- 
tion or  upon  the  relation  of  the  disease   to  red  cedars  are  interesting.    (See 
also  PI.   Dis.   Bui.    G,    1^22) . 

V/est  Virginia:        Results  of  red  cedar  eradication  are  excellent  and 
show  very  effective  control    (Giddings) 

Kentucky :        In  Eoyd  County  this  year  four  trees    (Rome)  were  almost  de- 
foliated with  the  rust.     In  early  August  the  foliage  was  yellow 
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vfith  tht!  rust  spots.  No  cedar  trees  could  be  found  closer  than 
Go  rods  and  these  were  on  tlie  opposite  side  of  a  hill.  The  fev; 
apples  on  the  trees  v/ere  covered  with  rust.  (Magill,  Nov.  1) 

South  Carolina:   I  hc.ve  not  seen  any  bad  infestations  during  the 
last  three  settsons.   This  seems  odd,  as  the  cedar  is  abundant 
and  "cedar  apples"  are  comrcon.  (Ludv;ig) 

Arkansas :   This  would  have  been  a  disastrous  disease  this  year  but 

for  the  fact  that  nearly  all  cedars  had  been  cut  in  the  orchard 
district.   (Elliott) 

Indiana:   Defoliation  resulted  in  complete  loss  of  crop  in  side  of 

orchard  next  to  cemetery  containing  3^0  red  cedars.   Eurkholder 
reports  one  bad  infection  due  to  cedars  one  mile  av/ay.  No  rust 
in  Ben  Douglas*  orchard  in  Brown  County  -  cedars  removed. 
(Gardner) 

Literature  cited 

1.  Curdinell,  .H-A.   PI.  Dis.  Bui.  0:142.  Nov.  1,  I92?. 

2.  Davison,  B.M. ,  and  H-H- Parke.   Red  cedar  eradication.  4"^^  ^"^' 

Rept.  Dept.  Agr.  Illinois,  July  1,  I92O  -  June  30,  I92I: 
35-36.   1922. 

3.  Hopkins,  E.  P.   Varietal  susceptibility  of  the  Yellow  Bellf lower 

apple  to  cedar  rust.   Phytopath.  12:  I90-192 .  1922. 
4-   Schoene,  W.  J.   The  eradication  of  cedar  rust  by  the  removal  of 
cedar  trees.   In  Thirteenth  report  of  the  State  entomologist 
and  plant  pathologist.   Quart.  Bui.  Virginia  Crop  Pest  Comm. 
34:  30.  1922. 

?ire  blight  caused  by  Bacillus  amylovorus   (Burr.)  Trev. 

Fire  blight  v.as  generally  reported  as  more  prevalent  in  1922  than 
usual.  BloESomi  and  twig  infection  were  the  types  most  commonly  occuring  but 
in  some  instances  fruit  infection  and  collar  blight  were  serious,  and  root 
rot  and  leaf  bliglit  v/ero  also  reported. 

In  a  nviraber  of  states  reporters  said  it  was  more  abundant  than  they 
had  ever  before  observed  it.   This  was  the  case  in  Vermont,  Arkansas  (Becker), 
southwestern  Michigan  (Brcgger)  ,  and  I.Iissouri  (Cardinell)  v/hile  in  Massachu- 
setts it  v/as  more  common  than  for  years,  according  to  Osm.mi.   Delaware  re- 
ported miore  blight  tnan  there  had  been  in  the  past  three  years,  and  in  Mary- 
land, V/est  Virginia,  and  Ohio,  it  was  said  to  be  m.ore  pre>;-alent  than  during 
the  two  years  preceding.  The  following  quotations  are  typical  of  the  collab- 
orators' reports. 

Vermont:   Never  as  abvmdant  in  my  thirteen  years  (Lutraan) 

Connecticut:   Not  serious  at  all;  deatli  of  young  twigs  in  early  sum- 
mer and  conspicuous  injury.   At". least  average  smovint.  (Clinton) 

Now  York:   Prevalent  wherever  apples  arc  grown.  Very  iiaportaiit. 
Second  only  to  scab.  (Chupp) 
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Tennessee;   General,  but  of  slight  iinportance  except  locally, 
(as  blossom  blight) . (Hesler) 

Mississippi:   Tv/ig  blight,  no  doubt,  is  responsible  for  poor  or 
practically  barren  yields  in  many  parts  of  the  state.   Many 
large  trees  bloom  profusely  and  then  blight  back.   Can  be  found 
in  almost  every  orchard  in  the  state.  (Neal) 

Texas:  Epidemic.  Appeared  early  as  blossom  blight  and  is  quite  se- 
vere at  present  (July  I5)  as  twig  blight,  in  spite  of  dry  weather. 
Crop  practically  total  failure.  (Taubenhaus) . 

Arkansas :  Pire  blight  xvas  generally  severe  in  all  sections  of  the 
state.  Growers  everywhere  report  that  the  low,  fertile  lands 
show  more  blight,  both  on  apples  and  pears.  (Woolsey) . 

Montana:  We  have  considerable  blight  infection  all  over  the  state 
this  year.  It  has  been  on  the  increase  for  the  past  two  years, 
but  this  year  it  is  assiiming  serious  proportions.  (Sho veil) . 

Idaho:   More.   Very  serious  in  neglected  orchards.  More  important  in 
the  northern  portion  of  the  state,  (ijangerford) . 

The  local  epidemics  in  the  various  states  were  generfc.lly  favored  with 
moist,  cocl  v;eather.   Rains  were  more  equally  distributed  during  April,  May, 
and  June  than  in  I921.   In  some  sections  sevcrr.l  successive  days  of  rain  were 
associated  with  the  outbrcaK  of  the  disease.   In  some  instances  it  was  ob- 
served that  although  cool  wer.ther  was  favorable  to  blight  where  established, 
it  also  lessened  the  activity  of  insects  as  disseminating  agents. 
Dates  of  first  appearance 

It  is  generally  found  that  infection  first  appears  during  the  months 
of  April,  May,  and  June,  and  occasionally  in  July.   Infection  this  season 
was,  for  the  most  part,  observed  during  the  months  of  May  and  June..  Temper- 
ature and  moisture  are  the  detennining  factors  in  the  appearjunce  of  blight, 
while  its  dee true tiveness  and  spread  are  decided  by  others,  including  the 
presence  of  new  growth,  permanence  of  favorable  weather  conditions,  and 
abundance  and  activity  of  dissem.inating  agencies. 

The  greater  prevalence  of  the  blossom  blight  type  of  injury  indicates 
a  range  of  infection  associated  v;ith  the  blossoming  period  and  cool,  moist 
weather,  in  the  group  of  Atlantic  states.   Twig  infection  usually  follows  se- 
vere blossom  infection  and  the  new  growth  becomes  susceptible  to  infection 
up  to  the  time  of  completed  growth.   Severe  blossom,  infection  v;ith  favorable 
climatic  conditions  persisting  v/ill  pave  the  way  for  serious  twig  infections - 
The  new  succulent  shoot  growth  is  subject  to  infection  for  u  period  of  prob- 
ably eight  weeks.   Fruit  infection  is  quite  dependent  upon  tv/ig  infection, 
and  its  susceptibility  probably  extends  over  a  similar  length  of  time. 

Varietal  susceptibility 

Susceptible  varieties  reported  by  collaborators,  for  the  most  part, 
are  the  same  as  those  in  previous  seasons.  The  early  varieties,  along  with 
Jonathan,  are  most  consistently  reported.   The  early  apple  varieties  illus- 
trate a  group  susceptibility  of  special  interest.  Is  the  problem  concerned 
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with  succulent  initial  growth  completed  over  o.   shorter  growing  period,  com- 
pared v/ith  later  varieties? 

The  following  li^'t  gives  the  varieties  which  were  reported  from  more 
than  one  state  as  affected  in  r^22 : 

Jonathan :   :iew  York,  New  Jersey  (severe),  Delaware,  Kentucky'  (very 
yviEceptible) ,  Arkansas  (Jonathan  suffered  most) ,  Indiana, 
Illinois,  Jlichigan,  MiEEouri3  (especially  on  Jonathan),  Kansas 
(seen  ed  mo£:t  susceptible),  MontanaO  (very  seriously  infected 
this  year),  Colorado. 

Yellow  Transparent:  New  York,  Delaware,  West  Virginia  (very  suscep- 
tible), Kentucky?  (verj'-  susceptible),  Tennessee  (very  suscep- 
tible as  usual),  Indiana,  Illinois.  „ 

Y/ealthy:  Hew  York,  Kentucky?  (susceptible),  *V/isconsin,  Montana^. 
•  Alexander:  New  York,  Michigan,  J'ontana^  (most  seriously  infected) 

Esopus  (Spitzenburg) :  New  York,  'vVashington5»o,  Oregon-'-'^  (most 
seriously  affected  as  uLual) 

York  Imperial:  Delaware,  Virginia  (most  blossom  blight  on  Yorks  and 
pippins),  .Kentucl:y?  (more  resistant  than  some),  Tennessee  (vin- 
usually  susceptible  this  year) 

Greening:  Ne\/  York,  Michigan. 

Oldenburg  (Dutchess):   Indiana,  Michigan. 

Newtown:   New  York,  V/a£hington5  (rare),  Oregon^  (some  tv/ig  blight) 

Rome  Beauty;   Kentucky'  (susceptible),  Montana'-  (cne  of  most  seri- 
ously infected) 

Wincsap;   Virginia  (little),  Kentucky'  (somewhat  resistant),  Indiana 

Mcintosh:  New  York  (seemed  very  resistant),  Montana^. 

Ben  Davis ;   Kcntv.ckj"?  (sor.iewhat  resistant) ,  Arkansas. 

Sv/eet  varieties:  Vermont  (veiy  susceptible).  New  York. 

In  addition,  a  niomber  of  varieties  were  reported  from  only  one  state: 

Benoni:  Illinois  Rhode  Island  Greening:   Delaware 

Delicious:  New  York  Siberian  Crab:  :!ichigan 

Early  varieties:  Missouri-^  ^tar :  Nev/  Jersey  (severe) 

Fall  pippin:  Ngv/  York  Stayman:  Kentuclcy?  (aomev/hat  resis- 
Gano:  Montana"  tant) 

Genitan:  Colorado  Summer  Queen:  Kentu-Cky?  (susceptible) 

Golden  Delicious;  Kentucicy?  Sweet  Bough:  New  York 

Grimes ;  V/est  Virginia  Tolman  (Tolman  Sweet):  Michigan 

Hoover :  Tennessee  (among  most  ^Tompkins  Kin^  iVdm   of  Tompkins): 
susceptible)  Y/ashington5  (^^^^  ^°   Esopus) 

King:  New  York  Transcendent  Crab;  Montana^ 

*I>:cMahon :  Wisconsin  Tv/enty  Ounce:  New  York 

Maiden  Blush:  Arkansas  Willow  "twjllow  Twig):  Indiana 

Northern  Spy;  Montana"  jV/inter  Banana;  Kentuclcy? 

Qrtley;  Washington^  (rare)  '     (susceptible) 

Pippin:  Virginia  (see  York)  Wolf  River:  New  York 

('"Wisconsin:  source  of  infection  in  commercial  orchards. 
Kentucky:  one  tree  affected,  variety  supposed  to  be  immune) 
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Control  of  f  ii  c  l]if;;ht 


In  mr.ny  cases  it  hc.s  Ijccn  stated  that  fire  blight  on  apples  is  most 
destructive  in  the  vicinity  of  pears  or  the  Transcendent  crab  or  other  ex- 
tremely  sar;cepti''^le  apple  varieties.      Because  of  this   situation,    eradication 
of  those   susceptible  hosts  is  being  considered  or  has  already  been  undertaken 
in  several   st;.tej.     About  the  most  extensive  of  those  already   started  is   the 
Weston  fire  blight  con-crol  project  in  V/isconsin.      Vaughan  states   that  the 
Transcendent  crab  v;ar   ti.ken  out  of  3^  square  miles  in  Dunn  Count3'-,   where  the 
farm  orchards  v;erc   almost  completely  cleared  of  this  variety.      Chambers4  re- 
ports on  this  Wesrton  fire  blight  control  project  as  follov/s: 

"Cf  the   seventy  or  moru  farmers  visited,    some  2,000  trees  v/ere 
listed  of  r.-hich  IO5  v;ere  crab  apples   and  the  majority  of  the  Tran- 
scendent Variety.      The  V/eston  Orchard  Goi..pany  had  given  the  project 
a  good  start  b}''  the  recoval  of  all  of  their  crab  apple  trees,    about 
300  in  niimbor.      Every  owner  of  one  of  the   susceptible  trees  made  a 
definite  prornisc  to   remove  them  by   spring. 

"Jjp.ong  the  most  i;uscep tible  varieties  of  apples  which  v;e  urged 
destroyed  rather   tiian  to  attempt  to  prune,   were  the  Ycllov/  Trans- 
parent and  McFaiion.      while  the  V.'ealthy  is  a  susceptible  variety, 
ovorv.'intering  cankers  do  not  occur  on  it  to   a   serious  extent,    and 
since  it  is   the  test  adapted  variety  for   this   section,    one  of  the 
objects   of   the  v:ork  was  to   protect  it  from  repeated  reinfection. 
The  Northv/esterii  Greening,   on  the  other  hand,    seems  less   susceptible 
to  the  disease." 

0 
Shovell     reported  that  in  Montana  it  was  planned  to  put  on  a  program 
to  eradicate,    if  possible,    the  Alexrjnder,    Transcendent,    and  Jonathan  varieties. 
According  to  Becker^,   blossom  blight  was   extremely   severe  in  the  north- 
^/estern  apple  be].t  of  Arkansr.s.    causing  numerous  complaints  from  the  growers, 
v/ho   asked  that  the  State  Plant  Board  undertake  the  eradication  of  fire  blight 
in  that  section  by  i-equiring  the  destruction  of  the  pear   trees.      VJinf rey-*-^ , 
also,    states   that  in  Arkansas   the  close  proximity  of  pear  trees  was  held  to  be 
directly  responsible  for   tlio  presence  of  fire  blight  in  apple  orchrrds.     No 
instance  v;as  observed  v.'here  appreciable  drjaage  occurred  if  the  apples  were  a 
mile  or  more  away  from  the  pears.      On  the  other  hand,    Swingle^,    of  the  Montana 
Experiment  Station,    does  r.ot  consider  pear  trees   to  be  a  mena.ce  to  the   apple 
industry.        Ke  thinks   that  tliey  are  no  more  li^l'le  to  blight  infection  than 
apples,    and  th-r.t  the   disease  id  more   easily  controlled  on  pear    trees  because 
the  light-colored  bark  pern'dts  more   thorough  cutting-out  of  infection, 
/inother  statement  of  interest  in  this  connection  is  that  of  County  Fruit  In- 
spector,   Mills,    of  Klickitat  Coi.nty,   Vwasliington,   './ho  said,    according  to  Childs-', 
that  he  had  not  found  any  pe  .r  trees   affected  by  blight,   while   adjoining  Eso- 
pus    (Spitzenburg)    apple  trees  \7ere   so   seriously   d^jnaged  as   to   require   taking 
out,    and  otlier  apple  v^irieties  were  also  infected.      The  disease  was  found  on 
vrild  hawthorne  and  on  service  berry,    and  it  was  thought  that  the  removal  of  the 
native  host  plants  would  be  necessary  in  one    section  of  this  county  before  ef- 
fective control  could  be  obtained. 

Regarding  the  relation  of  insects  to  the  disease,   it  was  observed  in 
Dclavpre   tliat  very  fev;  insects  were   active  during  the  blossoming  period  be- 
cause of  cool  weatlier.      Bees  in  particular  v/erc  very  inactive.      V/hile   fire 
blight  was  established  about  two  weeks  later,    there  was  no  evidence  of  its 
dissemination  by  insects. 
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dollar  rot   (cause  undetermined) 

A  collar  rot  upon  Grinios  Golden  is  reported  from  Ohio,  Indiana,  and 
Illinois.   In  Illinois,  according  to  .tinderson,  other  vrj^ieties  than  the  Grimes 
Golden  show  r.-ome  t^'pe  of  disease,  but  rarely;  10/^  of  Grimes  Golden  over  I3 
years  old  are  affected. 

Fruit  spot  caused  by  Phoma  pomi  Passer. 

Fruit  spot  V7as  reported  a.s   considerabl;;  increased  in  prevalence  in 
Massachusetts,   JTew  Jersey,    Delaware,    and  Ohio.      Thomas  states  that  in  Ohio 
this  disea.se  is  dei.ianding  more  attention  from  year  to  year,   apparently 
rivalling  scab  occasionally  in  loss   caused  in  some  orch^crds.   The   disease  v/as 
also   reported  froin  Connecticut,   Nev;  York,   Pennsylvania,   ^7e£t  Virginia, 
Arkansas  and  Iowa. 

In  many  instances  a  slight  infection  of  fruit  spot  is  overlooked. 
Owing  to   the  usii.al    superficial  sj^'mptoms,   many  orchardists  under- estimate   the 
importance  of  this  disease.      The  loss  due   to   it  is  often  high 'because  of  un- 
marketable fruit  resulting  iroLi  heavy  infection.      During  the  average  normal 
season,   however,   very  little  fruit  spot  is  reocrted,   particularly  where  tho- 
rough summer  spraying  has  been  conducted.      The  losses  reported  as  due  to  fruit 
spot  in  1922  are:  I-[assachusctts,   1%;   Kev  York,    trace  to   l%i    V/cst  Virginia, 
trace;    Arkansas >    one-half  per  cent. 

The  disease    generally  makes  its  appearance   daring  July   and  -i-ugust,   when 
it  is  also  most  coumonly  reported.      Favorable  v/eathcr  conditions,   particularly 
favorable  rains,    are  associated  with  the  increased  prevalence  of  fruit  spot  in 
1922.      There  is  evidence  that  conditions  favoring  fruit   spot  are   also  fa- 
vorable  to  cloud   (sooty  blotch  and  fly   speck).    In  Delaware  it  v/as   consistently 
observed  that  the  two  diseases  occurred  under   sinilar  conditions  upon  the 
lower  inside  fruit,    and  that  tlic   appearance  of  both  was   associated  vdth  ex- 
cessive rainfall  in  July. 

There  have  never  been  any  extensive  reports  on  the  relative   suscepti- 
bilitj/'  of  apple  varieties  to   fruit  spot.      The  disease   is  often  overlooked  on 
red  varieties  because  of  its  inconspicuousness,   particularly  where   the  infec- 
tion is  at  the  blossom  end.    In  the   follovdng  list  arc  given  the  varieties  most 
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often  reported  in  I922  as  affected,  with  the  states  reporting  them: 

Jonathan:  Ne^v  York,  Pennsylvania,  Delaware,  Arkansas,  Ohio. 

Grimes:  Pennsylvania,  Delaware,  Arkansas,  Ohio 

Baldwin:  Massachusetts,  Connecticut,  New  York 

Ben  Davi  s :  Nev/  York,  Delaware,  Ohio 

Greening:  Connecticut,  New  York 

Mann:  New  Y'ork,  Ohio, 

Rome  Beauty:  Delaware,  Ohio 

Xin-^  David:  Delawa.re,  Arkansas 

In  addition,  several  varieties  were  reported  affected  from  only  one 
state,  as  follows: 

Connecticut:   Gravcnstein 

New  York:   Pippin,  Delicious,  Newtown 

Delaware:   Y/nite  Doctor,  V/inesap,  Smokehouse,  Northern 
Spy,  Maiden  Blush,  Langford,  Fallawater,  Gilpin 
(Garthouse),  Bi'andyv/ine,  Stark,  Lilly  (of  Kent), 
Paragon 

Arkansas:  Collins 

The  disease  v/as  ordinarily  reported  as  unimportant  or  not  severe  except 
in  unsprayed  or  poorly  sprayed  orchards  or  trees.  In  Connecticut,  spraying,  or 
dusting  with  Saunder's  dust  gave  much  better  control  than  lime-sulfur  dust, 
according  to  Clinton.   Chupp  states  that  in  New  York  the  application  of  a  late 
summer  lime-sulfur  spray  is  very  effective.  In  Delaware  fruit  spot  became  se- 
rious in  orchards  not  sprayod  during  July,  and  a  report  from  Ohio  (Thomas, 
Sept.  10)  states  it  was  first  found  only  in  orchards  where  no  mid- July  spray 
was  applied.   Infection  was  said  to  be  most  prevalent  on  the  fruit  on  the 
lower  inside  branches  of  the  trees,  poorly  covered  by  sprays >  in  Delaware  and 
Arkansas. 

Anthracnoso  caused  oy   Neofabraea  malicortr'.cir  (Cord.)  Jackson 

AnthracnoEc  was  reported  from  the  northwestern  apple  belt  as  of  slight 
prevalence.   In  Oregon  it  was  severe  where  control  measures  are  not  empha- 
sized, damage  to  trees  in  some  places  being  estimated  at  35^'  ^Y  "the  Lane  County 
Inspector.  Spraying  with  Bordeaux  mi::ture  once  b-oforo  the  fall  rains  gives  per- 
fect control,  and  as  a  result  of  control  campaigns,  the  situation  is  no  longer 
menacing  (Barss)  .  In  V/asnington  it  was  less  frequently  reported  than  usual, 
due  probably  to  unfavorable  climatic  conditions  (Dana) . 

Recent  literature: 


1/ilhite,  E.  V/,   Apple  treo  aiithracaoso  or  black  spot  canker  control. 

Scient.  Agrl  2:  18G-I9I.  illus.   Feb.  1922. 
Ccn-crol  01  anthracncse,  or  black  spot  canker. 

Better  Fruit  16°:  7,  21;  9.  12,  18,  I9 .  1^22 
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European  canker  caused  by  llectria  galligena  Bres. 

This  disease  v/as  repoi-ttd  from  New  York  (several  counties),  V/ashington, 
and  Oregon.  According  to  H.  P.  Earss,  the  disease  is  present  throughout 
v/estern  Oregon,  but  causes  no  appreciable  damage  on  most  commercial  varieties. 
(Sec  also  PI.  Dip.  Bui.  b:  75-7G.  Aug.  1,  1922) 

Zcller,  of  Oregon,  reports  as  follows  upon  varietal  susceptibility: 
Red  Cheek  Piopin  (bad),  Bismark,  Delicious,  Pennock,  Bellf lower, '  Esopus, 
Northern  Spy,  Greening,  and  Newtown  (slight). 

Nectria  galligena  and  K.  coccinea  may  both  be  present  in  the  same 
locality  and  no  doubt  are  more  widely  distributed  than  reported.   Zcller-'- 
has  recently  reported  that  the  two  fungi  arc  distinct  morphologically  as  well 
as  in  their  parasit-ic  virulency  and  physiology. 

Recent  literature: 


1.  Zeller,  S.  M.  Morphological  differencesbetween  Nectria 
galligena  Bret",  and  N.  coccinea  (ditissiraa)  .  (Abstract) 
Phybopath.  12:  4/2.   Sept.  1522. 

Averna-Sacca,  Rosario.   0  cancro  (Nectria  ditissima  Tul.) 
da  macieira  e  da  pcreira.  Eol.  Agr.  Sao  Pau3.o  22:  272- 
288.   Sett t. /Oct.  1921. 

Wiltshire,  S.  p.  Canker  control  trials.   Jour.  Bath,  West  &         | 
South  Co.  Soc.  V,  16:  269-272,   1922. 

Pov/dery  mildew  caused  hy   Pcdosphaera  leucotrioha  (E.&E.)  Salm. 

Powdery  mildew  on  apiDle  was  not  so  severe  as  usual  in  the  Pacific 
Northv/est.   However,  it  appeared  in  greater  abundance  than  normal  in  several 
of  the  eastern  states. 

r.orc  Same  Less 

Virginia  New  York  Pennsylvania 

Viest  Virginia  "entuclcy  Delaware 

Tennessee  Idaho  Ohio 

ArKansas  Oregon  Indiana 

Illinois  V/ashington 

California 

Virginia;  Powdery  mildev/  v/as  more  prev^.lent  than  I  have  seen  it  pre- 
viously.  The  injury  is  slight  as  a  rule,  but  it  caused  some 
uneasiness  among  the  growers  and  some  injury,  especially  when 
blossom,  buds  were  attacked.  (T^romiae'l  . 


Washington:   Powdery  maldew  is  almost  entirely  controlled  this  year. 
It  has  been  very  unfavorable  for  the  fungus  -  hot,  dry  v/eather 
almost  from  the  start,  and  then  nearly  everybody  sprayed  for  it. 
A  fev/  orchards  at  higher  elevations  repor-ted  serious  infection, 
but  that  is  rll.   One  man  who  uses  an  overhead  sprinkling  system 
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of  irrigation  has  about  the  worst  case.  (Fisher). 

Oregon;   IJot  as  bad  as  last  j''ear  on  the  whole.   Nevertheless  very 
severe  in  some  orchards,  resulting  in  worse  damage  on  suscep- 
tible vai-ieties  like  Jonathan  than  scab  this  year.  (Barss)  . 

Delaware,  New  York,  West  Virginia;  (See  PI.  Dis.  Bui.  6:1^,  35,  1922) 


Infection  v;as  most  commonly  observed  to  affect  the  growing  shoots. 
In  Virginia  the  disease  was  reported  on  leaves,  blossoms,  and  young  apples. 
Injury  of  young  trees  was  commonly  reported.  In  Kentucky  some  2-3  y^ar  old 
trees  of  Rome  Beauty  were  nearly  defoliated  (Kagill) . 

Varieties  that  were  affected  were  reported  as  follows  by  collaborators: 


Jonathan; 

Rome  Beauty: 
Ben  Davis: 

Stayman; 
Grimes  Golden; 


Pennsylvania,    Dclav/are,   V/est  Virginia, 
Oregon,   New  York 

Pennsylvania,    Kentucky,    New  York. 

Pennsylvania,    Tennessee. 

Pennsylvania,    Delaware,   V/est  Virginia. 

Pennsylvania. 


Yellow  Transparent:   Delaware 

The   greater  prevalence  of  the  disease  upon  nursery  stock  and  in  young 
orchards  is  associated  v;ith  neglect  in  spraying.      Serious   epidemics  of  the 
disease  were  reported  as  being  checked  by  di'v  v/eather.      Sulphur  dust  gave 
good  control  on  young  trees  of  Rome  Beauty  and  Jonatlian  in  Few  York    (Chupp) . 
Spraying  with  Bordeaux  mixture  was  reported  effective  in  Kentucky   (Magill). 
In  Oregon  spraying  alone,   as^for  scab,    is  not  sufficient  for  control  in  aver- 
age seasons    (Barss) .      Fisher-'-  emphasizes  the  value  of  lime-sulphur  in  the 
pink  stage   along  with  careful  pruning  for  thorough  control  in  V/ashington. 

References 


Cited: 


1.    Fisher,   D.   F.     Apple  powdery  mildew.     Proc.   Ann.   Meet, 
Washington  State  Hort,   Assoc.    I5:   4G-32 .    (1^20) 


Not  cited: 


Sriiraying   trials  at  Glen 
Gaz.   New  South  V/ales  33' 


Allen,   V/.   J.      Orchard  experiments. 

Innes  experiment  farm,      Agric. 

113-119 .      1922 . 
Fisher,    D.   F.      Lessons  from  the  I92I  mildew  epidemic.     Proc. 

Wash.    State   Kort.    Soc.      I7    (I92I)    :   1G2-I7I.      1922. 
Nordmann.      Dcr  apfelmehltau  und  seine  bekalmpfung.    Deut.   Obstolauz. 

G3:   202-203.   J^ne  1922. 
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Grown  go.ll  caused  by  Bacterium  tunief aciens  EPS  ?■.   Tovms. 

Crov/n  gall,  rhilt  net  rspcrted  as  on  the  increase,  is  considered 
very  important,  in  many  states  cast  of  the  Mississippi. 

The  hairy-root  type  of  infection  was  commonlj/-  reported  upon  nursery 
stock.   In  sone  instances  systemic  infection  was  also  reported.   Several  ob- 
sorvaticns  wei'c  report,.d  of  root  rots  follcv/ing  crown  gall  infection  upon 
mature  trei.s  .'..nd  thus  causing  serious  loss  v;ith  be:\ring  trees.   The  follow- 
ing estimated  percentages  of  loss  were  reported:  Texas,  1,^%;   Arkansas,  1%; 
Illinois,  none;  ju-izcna,  less  th.'xn  1%. 

The  following  coraments  from  collaborators  show  m.ore  definitely  the 
situation  in  various  states. 

Massachusetts;   Frequent  on  nursery  stock. (Osmun) . 

New  York;   Pound  on  Northern  Spy  and  Dutchess.  (Chupp) . 

Delaware:  Hairy-root  3ta3e  is  found  with  young  stock.   Weakening 

of  mature  apple  tre^s  found  prevalent  in  some  sections.  (Adams). 

Tennessee:  Early  Harvest,  Rome  Beauty,  Northern  Spy,  very   susceptible. 
(Hcsler) . 

South  Carolina;   Associated  v;ith  Xylaria  root  rot.  Reported  to  have 
caused  a  1%   loss  in  some  nurseries.  (Ludwig). 

Liississj.ppi :   A  very  serious  trouble  on  nurserj'  stock  in  the  state. 

(Neal) . 

Texas;  A  case  of  an  apple  tree  affected  v;ith  crovm  gall  vfas  noticed 
in  which  the  galls  v/erc  found  to  cover  not  only  the  roots,  the 
trunk,  ^nd  the  lim^bs,  but  infection  worked  up  and  attacked  even 
the  terminal  buds.   Pscudom.onas  tumefacicns  was  present  in  all 
galls  as  proved  by  isolation  v/ork.  (Taubenhaus) . 

Ohio:  In  most  instances  infection  can  be  traced  to  introduced  nursery 
stock  which  was  infected.  (Tnomas) . 

Illinois;  Chiefly  on  young  trees  and  generally  distributed  throughout 

state.  (Tciion). 

V/isconsin;  Tv/enty  percent  prevalence  in  one  block  of  Fcalthy  in  spite 
of  mercurio-chloridc  sterilisation.   (Vaughan) . 

Iowa:   Prevalent  in  nurseries:   Estimated  loss  of  2"^%.    (Melhus) 

Arizona:  present  in  practicall}/-  all  of  the  apple  districts  of  the 

state.  TliC  occurrence  of  large  galls  on  trees  recently  planted 
points  to  imported  nursery  stock.   Older  trees  die  suddenly  when 
the  fruit  is  about  half  miaturc,  especially  where  the  water  supply 
is  not  abundant.  (Brown). 
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The  future  in  the  control  problem,  from  a  kno'vledge  of  the  survey  re- 
ports, is  directly  concerned  with  nursery  practices.   It  would  appear  that 
losses  in  future  pluntingi.  could  be  reduced  by  improving  nursery  practices 
and  strengthening  tlie  prosem;  nursery  inspection  service. 

Melhus  and  Maney^  in  their  study  of  control  of  crown  gall  on  apple 
grafts  in  the  nursery,  state  that  "Fungicides  which  go  into  solution  slowly, 
such  as  lead  arsenate  and  Bordeaux  mixture,  have  a  much  less  injurious  effect 

on  the  calloucing  process The  use  of  Eorde.aux  mixture  (8-8-5O)  with  or 

v/ithout  lead  arsenate,  reduced  the  percentage  of  crown  gall  about  66%  over 
the  checks,  and  nearly  ^^%   over  the  mean  percent  of  orov/n  gall  in  all  checks 
in  the  V/ealthy  variety." 

Wormald  and  Grubb^  report  on  experiments  conducted  at  the  East  Mailing 
Research  Station,  England  with  Paradise  (layered)  apple  stocks  as  follows: 

"(1)  Cutting  the  shoots  v/ith  a  knife  gives  rise  to  smaller  galls 
than  tearing  them  from  the  stool. 

"(2)  Covering  the  cut  surfaces  at  the  base  of  the  stocks  with  a 
protective  layer,'  e.g.,  Stockliolm  tar  or  grafting  wax,  reduces  the 
nujnber  and  s?  ze  of  the  basal  galls. 

"(3)  Galls  on  the  stem  above  the  base,  and  root-g^.lls,  may  be 
largely  preventi^d  by  careful  handling  and  planting,  so  as  to  avoid 
unnecessary  injuries." 

Literature  cited 

1.  Melhus,  I.  E.  and  T.  J.  Ilaney.  A  study  of  the  control  of  crown 

gall  on  apple  grafts  in  the  nursery.   lowa.Agr.  Exp.  Sta.  Res. 
Bui.  G9:  l':,9-172.   July  1921. 

2.  V/ormald,  H.  and  F,  K.  Grubb.  Notes  on  the  control  of  nursery 

stock  against  crown  gall.   Card.  Chron.  Ill,  7^-  ^S^- 
April  22,  1922. 

Sooty  blotch  and  fly  speck  caused  by  Phyllachora  pomj  gera  (iSchw.) 
Sacc.  and  Leptothyrium  pomi  (  Mont.  &  Pr.  )  £acc. 

Similar  cliracatic  conditions  arc  favorable  to  the  prevalence  of  these 
two  fxingi  which  are  generally  reported  together.   In  some  instances  sooty 
blotch  is  reported  earlier  than  the  fly  speck.  Soot;,-  blotch  is  more  conspic- 
uous in  its  development  and  very  pronounced  upon  liglit  colored  varieties  of 

apples. 

Prevalence  compared  v/jth  av'jratie  'JC'xt 

More  Same  Less 

Maine  Connecticut  Pennsylvania 

Massachusetts  Ne-.v  Jersey  South  Carolina 

New  Hampshire  Virginia  Indiana 

Nev;  York  Kentucky  Vj'isconsin 

Delaware  Ohio 

West  Virginia  Illinois 

Missouri  Kansas 


310 


APPLE  -  Sooty  blotch  and  fly  speck 


Tho  procii  itf.tion  was  above  rorrnal  during  August  for  Maine,  Now 
Hampshire,  and   Mewr  York.   In  Delp.ware  the  disease  became  established  during 
Jiily,  for  v;hioh  month  tho  ra?',nf'\ll  was  above  normal.   It  is  genera.lly  found 
that  tlic  disease  becdncs  prevalent  during  protra.cted  rainy  periods  and  may 
be  checked  as  suddenly  as  it  appears  with  a  period  of  dry  weather.   The 
diser.ser  are  usually  reported  during  the  period  from  July  to  harvest.  Ac- 
cording to  Chupp,  muny  orchards  in  Ulster  Countj',  New  York,  shov/ed  20  to 
75%  infection  v/ith  from  8  to  10%  of  the  apples  ruined,  v/hich  means  a  loss  of 

C 10, 000. 

The  follov/ing  vp,rieties  of  apples  have  been  reported  by  collaborators 
as  showing  infection  tliis  year: 

Connecticut:  Gravenstein  and  Baldv/in.  (Clinton). 

Nev/  York;   Vtolf  River  and  Greening.  (Chupp.) 

New  Jersey:  Parr.gon,  Stark,  Greening,  and  Stayman.   (Department  of 
Plant  Pathology) . 

Kentucky:   Gri.'nes,  Mann,  Delicious,  Ben  DaviSj  Winesap  and  Stayman. 
(Valleau) . 

Indiana:  V'inter  Maiden  Blush,  V/ealthy,  Grimes,  Jonathan,  Indiana 
Favorite,  York  Impei-ial,  and  Maiden  Blush.  (Gardner) 

The  market  inspection  reports  indicate  that  sooty  blotch  is  more  com- 
mon than  fly  speck.  In  basket  and  barrel  shipments  10  to  75^°  of  sooty 
blotch  and  fly  speck  ir-  often  reported.  The  following  observation  made  by 
I' .   R.   Perry  vies   the  only  instance  of  apparent  development  under  storage  con- 
ditions:  "Shipped  almost  clean  apples  from  Eatavia,  New  York  to  Ithaca.  On 
arrival  when  bariels  v.'e,re  opened,  the  fruit  v/as  covered  with  sooty  blotch 
that  had  evidently  developed  during  shipment." 

The  usual  apple  spraying  progrrjTi  will  hold  tlie  diseasv-  in  check.   In- 
cre;\scd  prev;dencc  v;as  gonerall3'  associated  with  failure  to  apply,  late  sprays. 
Moist  and  sh.ided  areas  are  associated  with  greater  prevalence  and  the  lower 
and  innermost  fruit  is  most  comn.only  infected. 


Root  rots  caused  by  various  fungi. 

Collaborators  hcv^  submitted  reports  principally  upon  those  rots 
associated  with  yylaria  sp.  raid  Arr.dllaria  raellea  (Pr.)  Quelet.   No  apparent 
increase  in  prevalence  over  past  years  has  been  reported,  but  there  appears 
to  be  a  consistent  loss  of  trees  because  of  root  rot  pathogenes.   In  many 
instances  the  primary  cause  is  difficult  to  determine. 

Black  root  rot  caused  by  Xyiaria  sp. 

Nev/  York:   Follows  winter  injury  or  other  v/eakness.   Always  important. 
It  is  impossible  to  say  v/hat  part  the  Xyiaria  sp.  plays  in  the 
killing  of  tile  trees.   Many  trv.es  die  each  yoa.r,    on  the  roots  of 
which  are  Xyiaria.  (Chupp), 
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Sovith  Carolina:  Discovered  for  the  first  time  in  northwest  corner  of 
state.   Killing  several  trees  just  coming  into  bearing.   Com- 
plicated with  crown  gall  but  apparently  the  more  important  of  the 
two.   (j.udvfig). 

Illinois:   Ii:  isolated  spots  in  various  northern  sections.   In  one 
oxohard  causing  serious  injury  to  three  year  old  trees. 
(Anderson) . 

In  addition  to  the  above  states,  \7est  Virginia,  Kentucky,  and  Arkansas 
also  reported  it. 

Armillaria  root  rot  caused  by  Armillaria  mellea  (Fr.)  Quclet 

Very  fev;  reports  were  subrriitted  this  year.   'vVhere  no  particular  attempt 
is  made  to  determine  the  prevalence,  the  nature  of  the  disease  is  not  such  as 
to  find  many  orohardists  recognizing  it  in  the  various  stages  of  development. 
Ohio,  V/isconsin,  Iov;a,  and  Idaho  reported  tlie  disease.   In  New  York  this 
fungus  is  fovmd  on  the  roots  of  mariy  dying  apple  trees,  but  probably  freezing 
or  excess  of  water  v/as  the  original  cause.  (Chupp). 

Literature,  not  cited 

Frank,  Arthur.   The  mushroom  root  rot.  Bi-Month.  Bui.  Wash.  Agr.  Exp. 
Sta.  9:  83-84.  Jan.  1^22. 

Root  rot  caused  by  Hyphcluira  appendiculatum  (Bui.)  Xarst. 

Observed  by  A.  L.  Pierstorff  growing  on  the  roots  of  dying  trees  in  an 
orchard  in  New  York. 

Root  rot  caused  by  Ozoniui;i  onmivorum  Shear 

Taubenhaus  reports  this  trouble  prevalent  in  the  black  lands  of  Texas 
and  estimates  a  3%  loss  for  the  state.   Observed  to  be  on  the  increase  in 
Arizona  v;hcrc  Brown  estimatec  tJ:ie  loss  in  that  state  at  close  to  1%.  (Pl. 
Dis.  Bui.  G:  106,134-   1^22) 

Root  rot  (cause  not  determined) . 

Kentucky;   Common  v.'ith  Winesap  in  lov/,  wt^t  land.   In  Boyd  County  this 
year  an  8  year  old  orchard  of  Jonathan  and  Stayman  had  a  5^°  loss, 
mostly  Jonathan  trees.   L^nd  was  cleared  10  years  ago,  very  few 
stumps  remaining,  (ivlagill). 

Indiana  also  reports  ari  undetermined  root  rot. 

Bitter  pit  (Stippen,  Baldwin  spot)  -  non-parasitic 

Bitter  pit  was  of  more  than  nonnal  prevalence,  particularly  in  the 
states  east  of  the  Mississippi,  and  in  certain  sections  serious  loss  was  ex- 
perienced.  The  prevalence  compared  with  the  average  year  was  reported  as 
follows: 
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More  Less  Same 

New  York  jlrkansas  Massachusetts 

Virginia  Colorado  Connecticut 

Ohio  Dfc.laware 

Indirina  Idaho 

Michigan  Washington 

Estimated  percentage  loss  was  reported  as  follows:  Hew  York,  1-3%; 
Virginia,  3%;  ^-^^  iirkansas,  trace. 

New  York:  In  Ulster  County  by  far  the  worst  disease  attacking  apples 
this  year.   Several  counts  indicate  general  injury  of  75%  o^ 
the  Sald^vin  fruit.   Half  of  this  v/as  unmarketable,  resulting  in 
a  loss  of  approximately  $7'-'''^'^^*   (Chupp). 

Virginia:   Varied  greatly  in  different  orchards  and  more  general  in 
the  southern  valley.   Especially  prevalent  where  fruit  was  over- 
sized. (Froinme) 

Ohio:   Pruit  on  light  bearing  trees  shov/  greatest  injury.  (Thomas) 

The  injury  v;as  reported  this  year  on  the  following  varieties: 
York  Imperial,  Grimes,  BaJ.dwin,  Ben  Davis,  and  Stayman. 

Literature . 


Adams,  J.  P.   Some  apjJle  diseases  not  controlled  by  spraying. 

Trans.  Penin.  Kort.  Soc.  35  (I92I) :  77-81.  illus.  I922. 
Herbert,  D.  A.   Bitter  pit  in  apples:  the  crushed  cell  theory. 

Phytopath.  12:  489-49I.  Oct.  1922  (Dec.)  No.  10. 

Water  core  (non-parasitic). 

Reports  have  been  submitted  only  from  four  states  as  follows:   New 
York:   Most  comiiion  on  Greening  and  early  varieties  of  Red  Astrachan, 
Wealthy,  and  Yellow  Transparent.  (Chupp).  De lav.' are :  ComiViOn  vdth  early  apples, 
particularly  Yellov/  Transparent,  ^ipparently  associated  with  several  days  of 
continuous  rains  just  before  harvest.  (Adams) .  Indiana:  Found  on  Northwestern 
Greening,  (Gardner).   Kansas:   Reported  on  York  Imperial.  (Stokdyk) . 

Jonathan  spot  (non-parasitic) 

Only  seve;-)  states  have  reported  Jonathan  spot:  New  York:  There  is  a 
great  variation  between  different  plantings.  It  appears  much  more  frequently 
on  the  hill  slopes  than  in  the  valleys.  (Chupp).  Ohio:  Thought  to  be  most 
narked  on  trees  having  slight  crop. (Thomas) .  Illinois:  Not  at  all  serious  this 
season  in  most  localities.  (Anderson  and  Tehon) .  Wisconsin,  Colorado,  Iowa, 
and  Idaho  v/ere  reported  as  having  but  slight  prevalence. 
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Blue  no Id  rot  caused  by  Penicillixwi  expansum  (Lk.)  emend.  Thom. 


Probably  the  irost  irrportant  rot  from  the  standpoint  of  storage  and 
transportatirtn.   I-i^ury  in  t,he  form  of  bruises,  mechanical  and  insect  in- 
juries, usually  paves  the  way  for  the  fungus.   Occasionally  it  follows  in- 
fection by  ozler   f  ar:gi .  An  unusual  amount  of  rot  is  reported  from  Illinois. 
In  orcJ^iardE  wi^-n  zrcJle   and  fruit  rot  it  seened  to  have  been  much  worse. 
Barnum"  reports  upon  a  stem.-end  infection  by  tliis  fun£us  found  in  California 
on  the  Yellow  Eellfiower  and  Yellow  Nev/tovm.   The  fungus  invades  the  fruit 
through  tlie  3te;a  as  proved  by  inoculation  of  stems  of  healtlriy  apples  with 
cultures  of  the  fungus  isolated  from  decayed  fruit.   The  rot  is  retarded  in 
cold  storage  although  j.t  rcaKes  some  progress  at  a  teiaperature  of  45*^  F»  and 
at  rconi  tem.perature  the  decay  is  rapid. 

The  B-ireau  of  Agricultural  Econcnics  supplies  the  most  extensive  in- 
formation upon  the  prevalence  of  this  rot.   Pecause  of  its  general  prevalence, 
the  loss  of  fruit  fro.n  tliis  rot  is.  no  doubt,  underestimated. 

Table  ^0.      Losses  fror:^  b?ue  mold  rot  of  apples,  as  shown  by  examina- 
tion of  cars  at  destination  by  inspectors  of  the  Bureau  of  Agricultural 
Economics,  1Q22.  


Percentage  of 

■    Perceni 

bage  of 

Origin  of  shipment 

decay 

: Origin  of   shipment 

:            decay 

'lie  .cars 

Percent 

I>io.cars 

:    Percent 

Arkansas 

2 

2-5 

;     Pennsylvania 

2 

:        2 

California 

1 

2 

Tennessee 

1 

:        2 

Colorado                           : 

3      . 

1-15      • 

Vir,'?,inia                        : 

4 

.  2-3 

Idaho 

-7 

3          ■ 

1^-20 

V/ashington 

5 

:  25-55 

17         : 

1-3 

.    36 

:  10-20 

Illinois 

1         : 
:        7         : 

30 

1-4 

331 

1-9 

Indiana 

1         : 

3 

V/est  Virginia 

G 

1-8 

Maryland 

:        2         : 

^-3 

■  Wisconsin 

1 

3 

Michigan 

1^         • 

2-12 

:      Canada 

3 

1-3 

Missouri                           : 

0 

-7 

Un^cnov/n 

5      ■ 

10-27 

Montana 

1         : 

l-'i 

iG 

1-7 

New  York 

51        ; 

1-10 
15-27 

Total  number  cai-s    : 

Oregon 

1-10 

with  blue  mold  rot- 

nA7       . 
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Miscellaneous  fruit  rots  aiid  leaf  spots 

Pink  rot  caused  by  Oephalo thecium  rojseuri  Cda.  -  This  fun^^us,  usually 
associated  wj  Li  scab  infection,  was  reported  as  of  less  prevalence,  in  spite 
of  the  fa^'orable  season  for  apple  scab.   In  New  York  a  crop  of  Hoiken  apples, 
after  being  in  storage  ten  days,  i7as  30;;^  spoiled  by  this  disease.   It  was 
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said  to  be  general  5.n  Fevv  Jersey,  follov/ing  scab  infection.   In  Virginia  in- 
fection v/as  associated  with  scab  as  well  as  cedar  rust  on  Pippins,  while 
fruit  was  still  en  trees.  (Sahnoiderhan) .   In  Ohio  it  was  reported  very  rare 
in  spite  of  the  wide-spread  occurrence  of  scab  on  apples.  (Selby). 

Erovn  rot  caused  by  Sclerotinia  cinerea  (Bon.)  Schrfft.   More  of  this 
disease  was  reported  by  collaborators.  This  may  be  associated  vdth  a  greater 
production  of  early  apples  compared  with  last  year.   The  disease  was  reported 
from  the  following  states,  principally  upon  early  varieties  of  apples:   Ver- 
niont,  Massachusetts,  Connecticut,  New  Jersey,  Delaware,  West  Virginia,  Ohio, 
Indiana..  Illinois,  V/isconsin,  and  Iowa.   Red  Astrachan  was  reported  as  severely 
affected  in  Massachusetts  and  Delav/are,  and  one  occurrence  on  unsprayed  Esopus 
fruit  in  transit  was  recorded  in  Indiana. 

Delaware;  Very  prevalent  on  Red  Astrachan.   Clusters  of  ripened  fruit 
completely  rotted  upon  trees.   In  one  instance  injury  from  rose 
chafer  allowed  for  greater  injury  froEi  rot. 

Ripe  rot  caused  by  Fhytophthora  £actorurn  Schroet.  ^«Vhat  v;as  thought  to 
be  this  fungus  was  reported  from  Pennsylvania  on  growing  fruit  of  the  Ewalt 
variet3^.  (Thurston) .  In  this  connection  Laffert3''  and  Pe  thy  bridge-'-  describe  a 
"rot  occurring  in  apples  in   Ireland  which  was  found  to  be  caused  by  a  species 
of  Fhytophthora  v.'hich  proved  to  be  ?.  syrin;;ae  Klebahn,  and  not  P.  cactorum 
Schroet.,  a  species  that  has  been  recorded  several  times  as  tlie  cause  of  a 
similar  rot  in  apples  and  pears  in  other  countries.  The  economic  significance 
of  the  rot  does  not  appear  to  be  great.   Supporting  heavily  laden,  drooping 
branches  with  props  and  attention  to  orchard  hygiene  are  suggested  as  pre- 
ventive measures." 

Dry  rot  caused  by  Alternaria  sp.  Associated  with  arsenical  injury  on 
fruit  in  Ohio  (Thomas). 

Spongy  dry  rot.   Prom  Massachusetts  reported  common  in  storage. (Osmun) . 

A  list  of  fiingi  was  submitted  by  Dana  from  V/ashington  associated  with 
apple  rots,  Dothichiza,  Fusariijgn,  Penicillium,  Alternaria,  Fhoma  or  Phyllos- 
ticta,  Rhizopus,  Botrytis,  and  Cephalosporium. 

Leaf  spot  caused  by  Cercospora  mali  E.&  E.  is  again  reported  from 
Texas  by  Taubenliaus. 
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Miscellaneous  bark  cankers 

Bark  canl:er  caused  by  ?,fi-xospori-aia  corticolum  Edgerton  was  reported 
from  Connecticut  by  Clinton. 

Apple  canker  caused  by  PusJcoccum  pyrorum  n.  sp.  is  reported  from  New 
York  by  Chupp.   Produces  cankers  on  otherwise  weakened  trees-  About  100  Duchess 
of  Oldenburg  apple  nursery  trees  were  killed  by  this  disease  .   It  also 
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caused  cankers  on  T^fenty  Ounce  that  had  b^en  weakened  by  winter  injury. 
(Chupp,  C.  and  G.  L.  Olapp.   Pusiooccum  canker  on  apple.  Phytocath.  I3:  22^- 
230.  May,  1923. 

Cytospora  cankf^r  caused  oy   Oytospora  sp.  Often  associated  v/ith  winter 
injury  and  reported  from  New  York,  Colorado,  and  Washington.   This  fungus 
has  also  been  associated  v/ith  species  of  the  genus  Valsa  as  the  perft^ct  state. 
(p.  L.  Stevens.  An  apple  canker  due  to  Cytospora.   Illinois  Bui.  217.) 

Pox  canke>-  caused  by  Leptosphaeria  coniothyrium  (Pckl.)  Sacc. 
(Condothyrium  I'uokelii  Sacc.)  Reported  for  the  first  time  from  Ohio.  Appears 
to  be  practically  the  same  organism  as  that  which  causes  blight  in  raspberries 
(Young) . 

Canker  caused  by  Septobasidium  retiformis  ?  According  to  Taubenhaus 
apple  and  pear  trees  in  Texas  are  frequently  destroyed  by  a  superficial 
fungus,  Septobasidiuri  retiforniis. 

Heari.  rots  caused  by  polype rus  sp.   In  neglected  orchards  and  especi- 
ally general  and  severe  in  Wyoming  County,  Nev/  York.  (Chupp). 

Heart  rot  caused  by  Pones  igniarius  (L.)  Gill,  was  reported  from 
Connecticut  by  Clinton. 


,  Miscellaneous  non-parasitic  diseases 

Lleasles.  Reported  on  Delicious  from  Kansas.  From  V/est  Virginia, 
Sherwood  writes,  "Tnis  trouble  is  increasing  and  is  apparently  causing  a  con- 
siderable damage  in  certain  sections  in  southeastern  counties.  Many  samples 
have  been  sent  to  the  office  and  I  have  observed  tlie  trouble  frequently." 

Canker.   Reported  by  Taubenhaus  from  Texas  as  follows:  ''A  new  canker 
disease  of  apple  and  pear  limbs  has  been  met  v/ith  in  many  orchards  of  east 
Texas.  Repeated  culture  work  did  not  produce  any  organisms  whatsoever.   The 
disease  is  characterized  by  deep  cracking  and  dying  of  the  bark  and  limbs  and 
may  be  mistoken  for  the  canker  of  fire  blight.  The  trouble  is  believed  to  be 
due  to  some  physiclo(^ical  nature  not  as  yet  clearly  understood.  " 

Sunburn  canker  v/as  reported  from  Texas  by  Taubenhaus  as  follows: ''Apple 
orchards,  the  trees  of  which  are  exposed  to  too  much  sunlight  are  frequently 
noticed  to  have  the  outer  bark  dead  and  badly  cracked.   This  condition  seems 
to  be  confined  to  the  outer  epidermis  and  does  not  penetrate  or  touch  the 
cambium  1  ay  e  r .  '■' 

Sun  scald.  In  Virginia  sun  scald  was  observed  more  prevalent,  particu- 
larly upon  York  Impeidal  (Schneiderhan) .  In  Delaware  a  hot  burning  wind  on  May 
19  caused  consider'able  injury  in  certain  sections  of  Sussex  County.  Young 
tender  foliage  v/as  badly  burned  on  Yellov/  Transi  arcnt  and  fruit  scald  was  ob- 
served upon  Ktro  and  GrJmes  Golden.  (Adams). 

Drought  s]^.    Found  in  scc;tion&  of  Idaho  where  th^re  was  an  insuffi- 
cient amount  of  water  and  in  the  drior  non-irrigated  regions  (mngerford)  - 

grq ugh t  in.iur_y  due  to  hot  dry  weather  in  June,  August,  and  September 
was  a  linating  factor  in  most  sod  orchards  in  Indiana,  causing  reduction  in 
size,  prematuring,  and  dropping  of  the  fruit,  and  bitter  pit  in  some  varieties. 
Grimes  Golden,  V/inesap,  Eon  Davis,  and  Jonathan  in  sod  orchards  were  affected. 
(Gardner),   It  was  also  reported  on  Staymans  in  Virginia  (Schnt,iderhan,  PI. 
Dis.  Bui.  6;  133.  Oct.  15,  1522). 

_}tosette^  Reported  from  Delaware,  Arizona,  Idaho,  and  Y/ashington  .   Not 
as  prevalent  and  serious  as  last  year. 

,      Lentiocl  proliferation.   Associated  v/ith  excessive  moisture  in  Ohio. 
(Thomas ) . 
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C-rov'th  cracks.   Reported  prevalent  on  July  (Fourth  of  July)  in  Dela- 
ware and  acsociated  with  excessive  moisture.  (Adams) . 

Uind  in.jury.  High  sustained  vrinds  June  12,  I3  caused  foliage  injury 
in  Massachusetts,  in  many  cases  killing  most  of  the  foliage  on  one  side  of 
th  e  t r  ■  j  e .  ( C  srnun )  . 

Imperfect  pollination.  Ov/ing  to  cold  rains  during  blooming  period  H. 
H.  Swain  considers  this  as  chief  factor  in  a  4^-75/°  reduction  of  a  full  crop 
in  Indiana  (Gardi-er',  .  Adams  in  Delaware  reports  as  follows:  "Considerable 
of  the  so-called  'June  Drop'  v/as  the  result  of  failure  in  pollination- 
\7eather  conditions  were  too  cold  for  activity  of  bees  and  many  growers  fully 
appreciated  the  loss  of  fruit  because  of  this  fact.  Many  apples  were  very 
irregular  in  form  and  on  being  cut  open  were  found  to  be  imperfectly  ferti- 
lized.  Tiiis  condition  was  very  common  with  tiie  Yellow  Transparent  variety. 
Apples  showing  this  irregular  growth  were  also  found  to  be  more  commonly 
russeted. " 


V/iiiter  injury 

Clinton  reports  severe  injury  to  fruit  and  shade  trees  by  broken 
branches,  prevalent  in  the  northern  part  of  Connecticut  . 
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Spray  injury 

Spray  injury  continues  to  be  reix)rted  as  one  of  the  many  important 
problems  in  tlie  production  of  marketable  fruf.t.   If  only  ori'-^   factor  were 
alv/ays  concerned,  tiie  problem  would  be  easj/-  to  solve  and  our  many  inconsis- 
tent results  would  net  exist.   Spray  injury  is  not  always  associated  with  any 
one  consistent  cause  and  as  a  r^^sult  must  be  diagnosed  oareful?.y  in  each  in- 
dividual instance  because  of  the  nam.erous  limiting  factors.  The  injury  takes 
various  forms,  such  as  russeting,  fr-ait  bleinrshes,  burning  of  leaves,  and 
dropping  of  fruit.  The  following  account  is  based  upon  reports  by  collabora- 
tors and  for  the  most  part  is  concerned  with  spray  injury  caused  by  Bordeaux 
mixture  or  lead  arsenate. 

Copper  injury  is  usually  associated  with  excess  moisture  because  of 
heavy  rains  following  a  protracted  dry  period.  Tiie  fcllcwing  report  is  by 
J.  W.  Roberts  of  the  Office  of  Fruit  Disease  Investigations. 

"There  was  a  moderate  amount  of  spray  injury,  particularly  Bordeaux  in- 
jury, in  the  northwest  Arkansas  orchards.  It  was  not,  however,  lonusually 
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severe,  alcboagh  it  must  be  remenbered  that  in  years  when  leaf  spot  is  es- 
pecially prevalent  it  is  often  impossible  to  tell  the  difference  between 
Bordeaux  injured  leaves  and  leaves  infected  with  Sphaeropsis.   This  is  par- 
ticularly ti'ue  later  in  tho  season.   In  the  vicinity  of  Maryland  and  Virginia 
there  hac  been  considerable  spray  injury  due  usually  to  over  spraying.   Ltost 
of  the  over  spraying  was  due  to  the  use  of  spray  guns.   The  injury  consisted 
of  leaf  spotting,  leaf  burning,  and  russet  fruit  and  in  extreme  cases  the 
leaves  were  so  badly  burned  and  the  fruit  pedicels  so  badly  injured  by  the 
spray  tliat  there  was  a  hea\'y  defoliation  and  heaxry  dropping  of  fruit.   The 
spray  gur^,  unless  very  carefully  used  may  cause  a  great  deal  of  spray  injury." 

Delaware:  Copper  injury  prevalent  this  season  in  the  form  of  leaf 

spotting,  russeting  and  spotting  of  fruit.   Copper  dust  injury 
observed  on  Jonathan,  Grimes,  and  Transparent.   In  addition  to 
the  varieties  reported  last  year  showing  copper  injury,  the 
follov.ing  were  observed  this  season.  (AdaTis) . 

Variety  Leaf  Fruit 

Transparent  Severe  Slight 

Red  Astraohan  Severe  Severe 

Mcintosh  Severe  Slight 

Stark  Slight  Slight 

Kero  Slight  Slignt 

Ohio;   Copper  injury  is  reported  more  prevalent  tlian  last  year .  (Thomas) , 

Arsenical  injury  war-  reported  from  Delaware,  Ohio,  and  V/ashington.  In 
Delaware  it  -was  reported  as  a  leaf  spotting  on  Jonathan  and  YelDow  Transpar- 
ent. (Adams).  Thon.as,  in  Ohio,  associated  the  injury  v/ith  burning  of  leaves, 
blossom  end  injury  and  brcakdovm  in  fruit. 

Fernald  and  Bourne ^  have  recently  reported  their  studies  of  injury  to 
foliage  by  arsenical  spray .   The  activities  of  climatic  conditions  appeared  to 
be  correlated  v.-ith  the  injury. 

"A  special  investigation  was  made  on  the  effects  of  temperature,  humid- 
ity, and  light  as  affecting  injury,  and  the  authors  found  that  with  reliable 
■arsenicals  properly  m.ade,  mixed,  and  applied,  injury  results  from  the  com- 
bination of  these  factors.  Neutral  lead  arsenate  proved  the  safest  of  the 
materials  used  in  clear  weatncr,  and  in  most  canes  it  was  even  better  than 
many  of  the  otherr,  in  cloudy  weather.   Clear  v/eathcr  spraying  is  said  to  be 
safer  than  cloudy  weather  and  indioatiuns  were  observed  that  spraying  at  high 
temperatures  can  be  done  if  the  humidi-cy  is  lev.*,  or  at  high  humidities  if  the 
temperature  is  lov/."  (Abstract.  Lxp.  Sta.  Rec .  47-   Nov.  1922) 

In  Virginia  spray  injury  to  both  fruit  and  foliage  is  common  but  is 
rarely  of  a  severe  type.      Foliage  burning  has  followed  cold  injury  and  scab 
in  many  cases  (Fromme) . 
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IXiSting  versus   spraj-ing   apples. 

Diistfng  versus  spraying  continues  to  "be  a  project  of  experimentation 
and  is  of  increasing  interest  and  importance  to   orohardists.      The  follov/ing 
publications  give  d^-ta  concerning  tiie  results  of  exDerirr.ents  conducted  during 
1921 . 

Eritton,  V',  E.,  M.  P.  Zappe,  and  E.  IvI.  Stoddard.  Experiments 
in  dusting  versus  spraying  on  apples  and  peaches  in  Con- 
necticut in  1921.  Connecticut  State  Sta.  Bui.  23^:  2O7- 
236.    1922. 

I>Atton,   V/.   C.    and  S.   Johnston.      Comparative  dusting  and  spraying 
of  apples  and  pears.      Michigan  Agr.    Ezp.    Sta.   Bui.    II5: 
pp.   7-20.   1922 

Quaintance,   A.    L.      Dusting  versus   spraying  of  apples.      Jour. 
Econ.    Entom.ol.    U-:    220-225,   I92I. 

Orchard  disease  surveys 

Three   reports  have  beea  submitted   on  results  of  sarveys  in  the  orchard 
sections  of  vii'giiiia  and  Illinois.      The  informati.on  prescrstod  in  these  reports 
is   sufficiently  cordcrsed  tc  present  striiiingly   the  importance  of  orchard  j 

pests  in  certain  localities.  I 

The  follov/ing  table    (Table  9I)    "ho-.'s  the  apple  disease   situation  in         | 
counties  of  the   Southern  tl.ird  of  lilinois  where  most  of  the  commercial  crop 
is  produced.      V/hile   these  field  observations  v/ere  not  made  wholly  on  coirjner- 
cial  plantings,    they  are  of  interest  as   shewing  the  degree  of  infection  in 
that  region.      The  presence  of  such  infective  material  indicates  partly  the 
effectiveness  of  careful  spraying  and  cultural  practice,    since  as  a  rule  the 
lesser  percentages  of  infection  have  been  iVund  in  coirimercial  plantings;    and 
it  indicates  as  well   the  tremendous  influence  uiisprayod  and  uncared-for  plant-; 
ings  may  have  in  preserving  a  disease  and  supplying  a  continuous  possibility 
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for  new  infections.  (Tehon) . 


Table  91-   Field  notations  on  five  important  apple  diseases  in 
Illinois  -  Showin.:";  degree  of  infection 
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v,ra,m 
m 

Saline 

Gallatin 

Hardin 

v,v,v,v,v,v:h. 1,1,1 
v,v,v      :Vjm,n,in 
.  t         :m 

:rnjh.m 
* 

.v,l,t,t 
* 

.iT!,m,rn;  * 
:t 

Pope 

v,t,v      :t,l,m 

■h,m 

rn 

Johnson 

•t,t,v,v,v,v:Tn,l,l,l,t 
V,V;V       : 

l,v,n!,rn„t 

m ,,  h ,  V  >  *  ;  V 

t,n,m,t.m,t 

Union 
Alexander 

v,v,v,v    :t,ni,l       : 
v,  t        :m,*         ; 

m,m,r.;,m,E,s, 
t         : 

m,s,s,s 

ni           : 

t,rn,h,t,u 

Pulaski 

.V,V          :1,1            ; 

t,v        : 

t,t,t        : 

MaE_sac      : 

VjV  ,y_   _    * h i  *  ,  E__  _    : 

s.,v,m : 

:^,t : 

m,m 

(*-occurr 

h-hta^/v 


euce:  t-trace,'to  2%) :    1-light  (2-10%):  m-noderate(  10-25%) 
(z^^-^]_0%).    s-scvere  (/■0-£Q/;}  :  v-vcry  severe  ( SO-100%) ) 


Virginia  apple  d' Seasc  survey  data,  1^22 . 


Table  92.   PredericI;  County  data  by  F.  J.  Schneiderhan  from  32  orchards 
including  17  of  Yor'c  Jmycriel,  10  of  Bcr  Davis,  2  of  Staynan,  1  of  N.W.  Green- 
ing, 1  of  V/inesap.,  and  i  of  Sneopr.ose .   The  number  of  fruits  counted  in  the 
different  orchards  ranged  fron  20C  to  SCO.   All  data  are  for  fruits. 


Variety* 


jcub 


York      :%inf.  orchards  ;100 
Imoerial  tuax.   ^infection;  56 

:ave.  ^infection:  20. 7 

B^n       :%inf.  orchards  :100 
Davis     :max.  ^infection:  70 

:nve.  ^infection:  35 -'3 


Rust 


ICO 

44 

100 
9 


titr 
Rot 


0.2 

0 
0 
0 


Bio 
txh 


o 

4 
6.2 

0 
0 
0 


Blk.  :  CS-oud;  Pi  tr :  Spray 

ret    : :    pit;  bui-n 

30      :t;0      :  b5 

54      :25      :  5 

5      :    4.6:  1.1 


10 

2.1 


1^ 
11 
4.4 


10      : 70      : 

15      :    3      : 

1.5:    2.7: 


50 

11 
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Variety 

3oab 

'Rust" 

Bitr: 
rot: 

TTlotch  : 

Black 
rot 

"Cloud; 

Bitr  : 
pit  ' 

Spray 
burn 

Stayman  : 

%   inf.  orchards  • 

100   ; 

.50   1 

0  : 

0    : 

100   : 

^0 

•100   : 

50 

Max.  %   infection 

8b 

.  0.5 

•   0  : 

0    : 

.   2 

=37  ■ 

2   : 

0-5 

Ave .  %   infection 

70 

.  0.2 

:   0  . 

0 

2 

.18 

:   1.5: 

0.2 

U.  V/est  ■ 

%   irifection 

:  60 

:  1   . 

:   0  : 

.100 

:  1^.3- 

:  1 

:   0 

0 

Greening. 

Wine sap  : 

%   infection 

:  62 

;  1.5 

:  0 

:   0 

■  1-5- 

:  0 

:   0 

0 

Sheep 

%   infection 

:  20.5, 

1.^ 

:   0 

•   1-5 

'■■    4 

;  0.5 

.   2   • 

.  0 

Nose 

Summary 

:  %   inf.  orchards 

aoo 

S7 

:  12  : 

'.    10    - 

■   91 

=30 

:  72 

:  53 

All  var.- 

:  max.  %   infection 

:  8b 

:   3 

:  2  • 

■100 

:  11 

=54 

■  25   . 

:  11 

:  ave.  %   infection 

^1   • 

.  -';.^ 

:  ait  ^.^ 

■   ^-2 

:  4-"5 

:   3-4 

:   1.2 

The  importance  of  scab  in  this  section  vdll  be  seen  by  the  fact  that 
the  percentage  of  fruit  affected  with  scab  (3I/  is  greater  than  the  combined 
total  of  all  other  causes  of  defects  (I9  per  cent). 

Ply  speck  vms  found  in  only  one  orchard  on  Vdnesap,  the  percentage  of 
affected  fruits  being  only  1. 

Table  93.  Bedford  County  data  by  R.  H,  Hurt.  Data  are  from  43  orchards 

including  I4  of  Winesap,  9  of  YcrK  Imperial,  7  of  Yellov;  Nev/town,  3  of  Ben 

Davis,  3  of  Black  Tv.ig,  3  of  Cannon,  and  1  eaoh  of  Grimes,  Stayman,  Delicious, 

and  Paradise  Sweet.  Data  are  fruits  alone,  ^00  fruits  being  counted  in  each 
orchard. 


Variety 

;Soab 

;Rust 

iBitr 
:  rot 

j  Blotch 

:Fly 

: speck 

;Cloud 

: Bitter 

.   pit 

York 
Imperial 

%   inf ,  orchards 
:max.  %   infection 
:&ve.  %   infection 

;  22 
:   1 
:   0.2 

•39 

r  l.b 
■■    0.7 

:  67 
:   2 
r   0.5 

;  44 

r  1 
:   0.3 

■   33 

r   2 

:   0.5 

:  11 

'  4 
:   t 

:  100 

■'      5 

:    1.7 

Wineaap 

:%   inf.  orchards 
rir.ax.  %   infection 
rave.  %   infection 

rlOO   ' 

:  74 
:  15 

■  7 

:  0.4 
:  t 

^  93 
'■    5 

:  1.2 

':      0   ■ 
:  0 
:  0 

■  71 
:      b.2< 

•  57 

;  8b 

''      7 

:   2.2 

Yellow 
Nev/town 

:%   inf.^  orch^rdo 
;max.  %   i:ifcction 
rave.  %   infection 

:100  - 

:  90   . 

14.7: 

'71   ■ 

3  , 

O.b- 

■100   ■ 

n 
1 

2 

:  3b  : 
t  2 

C.7. 

.   O.b 

:   C.2, 

'  14 

1   : 

0.1 

;  100 
:   2 

1.3 

Ben 
Davis   ; 

%   inf.  orchards  ; 
;max.  %   infection: 
:ave.  %   infection; 

.  33   : 
1   : 

0.3: 

67; 
0.3: 

33  - 

1   : 
0.3: 

100   , 
2b,  S: 

0   : 
0   : 
0   : 

33  : 

1   : 

0.3: 

100 
■   1 
0.7 

Black 

Tvdg    : 

%   inf.  orchards  j 
max.  %   infection: 
ave.  %   infection: 

100   : 
88  : 
31.8: 

33   : 
0.2: 
t  : 

67   i 
3   : 
1.?: 

0  : 
0  : 
0   : 

^7  \ 

90   : 
30.3: 

33  : 

o.b: 
0.2j 

ICO 

3 
l.S 
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Variety- 

"Scab   ■ 

Rust 

rEitr 
.    rot 

;  Blotch 

:Fly 
.speck 

rioo"  ~' 

2      ■ 

0-9: 

0.2: 
0      : 
0      : 
0      : 

; Cloud 

;ioo~  ■"'  ■ 
1 

0.8    : 
0        : 
0.2    : 
0        : 
0        : 

:Bitr 
:    pit 

=  ■33 
O.P 
t 

0.4 

2 

1 

2 

Cannon 

Grimes 

Stayman 

Delicious 

Paradise      : 

Sweet 

/o  inf.    orchards 
max.   ;o  infection 
ave.    %  infection 

%  infection 

%  infection 

>b  infection 

%  infection 

:      0 

0      : 
.      0      ■ 

0      : 
:      0      : 
;      0      : 

2      : 

'  33 
0.2 

t    - 

0 

0.4 
o.G, 
0    ■ 

.100 
1 

0.8 
,    0 
.    0.4 

0 

.      1        : 

0 
0 

0      . 

0       ; 

0      . 

0      : 

25  ; 

Summary 
All  var. 

%  inf.    orchards 
:max.   %  infection 
ave.   %  infection   ; 

.    ^7      : 

•   90      ■ 
9.6: 

47    • 

3      : 
0-3: 

79      \ 

7         : 
1.1    : 

2.G: 

51      : 
90      : 

4-3: 

1.6    : 

91 

I.G 

Collated  by  F.   D.   Promme 
Additional  references  on  apple  diseases  and  their  control. 


Parasitic  diseases 


Maladie  du  plomb.      Jour.    Soc.   llat.    Hort.    Prance  IV,   23:    262.    July   1922, 
Note  on  presentation  of  K.   Ducomet.        (Silver   leaf  disease) . 

Hall,    T.R.    Disease   factor   in  commercial  pomology.      Better   Fruit  v.   I7, 
no,    2,   p.    5-b,    18.      Aug.   1922. 

Putterill,    V.   A.   Plant  diseases  in  the  Western  province  VI.      V/ood 

destro;/ing  fungi   in  the  orchard.    Jour.   Dept.    Agr.    So-   Africa  5  = 
3G4-3W.    illus.    Oct.   1922.      l\o.  A. 


Tlon-parasitio 


Adams,   J. P.      Observations  on  frost  protection  and  drouth   spot  of 

apple,    Phytopath.   12:   184-187.    illus.   April  1922   (June)    No.   4, 
Literature  cited:    I87. 


^__       Dioback  ^A  app].e  tree  rosette.      Trans.  Pcnin  Kbrt.   Soc. 

35(1921):    68-77.    1922. 

Ballard,    V;.S.,    J.R.^Tagness,    and  L.   A.    Havkins.      Internal  brovvning 

of  the  Yellow  ^Vev/town  apple.      U.S.    Dept.    Agr.    Bui.   IIO4,    24  p. 
ii   col.   pi.   Oct.   1922. 

Barker,    B.    T.  P.,    i.    H.   Lees,   T.  V/allace,   and  S.   p.   Wiltshire.      Leaf 
scorch  of  fruit  trees.      .Jour.   Bath,   West  ^:   South   Co.    Soc.    V,    16: 
118-  237.    1922. 
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Fisher,   D.    F.      Apple  scald,   Proc.   Ann.   Meet.   Washington  State   Hort. 

Assoc.    iG   (1920):    14I-I4G.    (1921) 
Apple   scald.    Value  of  oiled  wrappers  for   apples   demonstrated.      U.    S. 

Dept.   Agr.   Clip   Sheet  194.     March   I3,   1922. 
Heald,    F.    D.      Non-parasitic  diseases  of  the  apple  in  Washington. 

Proc.    Ann.   Meet.    V/ashington  State   Hort,    Assoc.    16    (192O)  : 

I4G-I58-    (1921) 
Swingle,    Dean  Bret,    and  H-    E.   Morris.      The  brown  bark  spot  of  fruit 

trees.      Montana  Agr.   Exp.    Sta.    Bui.    I46,    22  p.    illus.    Dec.   1921 

(1922). 
V/aters,    R.   Cold  storage  of  apples:   an  investigation  of  flesh-collapse 

Nev/   Zealand  Jour.    Agr.    25:    34^39.      July   1922,    Mo.    1. 
Apple  flesh-collapse  or  brown-heart.      Some   recent  inves- 
tigational work.      New  Zealand  Jour.   Agr.   2^:   334-340.      Dec.    1922 
Webb.    G.    J.      Brown  heart.    Fruit,    Flow.   &  Veg.    Trades  Jour.   42:   455. 

Oct.    21,    1922.      No.    17 


Disease  control 


Anon.   Fruit  tree  diseases  and  their  treatment.   South  African  Fruit 

Grov;.  9:  325,  327.  Nov.  1922. 
Ballou,  F.  H.   Lessons  from  192I  orchard  work.   Ohio  Sta.  Mo.  Bui. 

7  (1922),  No.  3-4,  pp.  G3-G7. 
Jones,  L.  R-   The  prevention  of  apple  diseases.  Proc,  N.  Y.  Hort. 

Soc.  1922,  p.  275-281.  1922. 
Mabee,  '.V.  B.  and  R.  A.  Jehle,   Insect  pests  and  diseases  of  apples  in 

North  Carolina  and  their  control.   Bull.  North  Carolina  Dept, 

Agr.  192l3:  I-24.  I92I. 
Plant  disease  investigations,  Wisconsin  Sta.  Eul.  339  (1922),  pp. 

32-38,  39-48,  11.3,  figs.  6. 
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Blight  caused  by  Bacillus  amylovorus  (Burr.)  Trev. 

There  was  appajrcntly  a  much  greater  prevalence  of  fire  blight  than 
reported  the  past  two  years.  In  California  the  disease  incidence  was  reported 
to  be  greater  than  any  previous  year  in  the  past  ten  (Hagle) .  In  Canada  the 
disease  appeared  more  serious  than  during  the  past  four  or  five  years  in  the 
Province  of  Ontario  (Kowitt) . 

The  initial  injury  has  been  reported  as  blossom  blight  followed  with 
twig  blight.  In  some  sections  late  infections  of  twig  blight  only  were  ob- 
served. 

The  less  for  the  country  as  a  v/hole  was  considerably  more  than  rcoorted 
during  the  past  two  years. 

The  following  comLments  indicate  the  economic  importance  and  prevalence  in  some 
states.  (For  other  reports  see  PI.  Dis.  Eul.  G:  32,  33,  II9,  120,  121,  I54. 
1922). 

Vermont:  pear  blight  unusually  common  everywhere.  It  seems  to  have 
spread  largely  this  suirjTier  as  the  infection  is  only  present  in 
this  year's  growth.  (Lutman). 
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Massachusetts:  Apple  more  generally  and  severely  affected  than  pear. 
(Osmun) . 

Me^v  York:  The  most  important  fruit  disease  in  the  state.  In  fruit 
and  trees  killed  in  Ulster  and  Orange  Counties  the  loss  is  ap- 
proximately v200,000.  (Chupp). 

Florida;  This  disease  is  the  most  conin^on  and  the  irost  destructive 

of  the  pear  in  this  state.   It  is  the  cause  of  all  the  abandoned 
orchards.   It  is  reported  from  every   section  where  the  pear  is 
grown,  (Burger). 

Estimated  percentage  loss  from  fire  blight  for  1922  by  states: 


New  Hampshire 

Trace 

Vermont 

3fo 

Connecticut 

Wo 

New  York 

Delaware 

3f^ 

Maryland 

3% 

West  Virginia 

% 

South  Carolina 

50% 

Illinois 

5% 

Kentucky 

65% 

Wisconsin 

Trace 

Tennessee 

Trace 

Arizona 

1% 

Louisiana 

AOfo 

Gofo 

Idaho 

2% 

:\rkansas 

V/ashingtcn 

Trace 

Ohio 

.  3% 

California 

15% 

Reports  are  suoraitted  indicating  that  fire  blight  in  pear  is  directly 
concerned  in  the  increased  prevalence  of  fire  blight  in  apple.  In  consult- 
ing Fig.  44  and  Fig.  45  it  is  observed  tliat  fire  blight  of  pear  is  slightly 
more  extt-nsive  thgin  reported  for  the  disease  on  apple.   V.hile  the  same  climatic 
conditions  are  conducive  to  the  disease  on  both  hosts,  there  is  not  sufficient 
evidence  to  v/arrant  any  correlation  on  the  basis  of  the  information-  submitted- 
Several  comments  on  this  question  have  been  presented  favoring  both  sides  of 
the  problem..  For  details  see  under  apple. 

Earss  reports  the  presence  of  the  disease  on  service  berry  and  other 
pomaceous  hosts  in  sections  of  the  Y.'illiamette  Valley,  Oregon,  but  states 
that  it  is  rare  in  orchards. 

Varietal  susceptibility  was  reported  as  follov/s: 

New  York;   Percentage  trees  killed  in  Ulster  County  -  Glapps  Favorite 
13^0,  Eosc  9fo,  and  Bartlett  5%.  (Chupp)  . 

Georgia:  Fire  blight  is  most  serious  at  this  time.   The  Oriental  strains, 
v/hich  w.rc  the  miost  inanune,  are  dying  badly  this  year.  On  trees 
which  hove   had  the  blichtcd  linbs  cut  out  this  summer  new  infec- 
tions started.   V^c  have  several  Chineco  pears  two  to  three  years 
old,  supposed  to  be  iTJiiUne  to  blight  and  so  far  none  has  shown  up 
on  then.  (j.  H.  Iviillcr) . 

Mississippi;  Sand  pears  are  only  variety  that  is  resistant.  (Keal). 

Indi ana :   Resistance  of  ilieffers  observed  July  2G.  (Gardner).. 

Kichigant  (Southwest).   The  variety  -aeffer  is  withstanding  the  disease 
in  ':.ost  cases,  showing  only  a  slight  am.ount  of  twig  blight,  but 
more  susceptible  varieties  such  as  the  Glapp's  Favorite  are  suffer- 
ing infections  even  on  the  larger  branches,  (j.  T,  Eregger). 
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;   Fig.    45* 

prevalence  of  pear 
;  "blight  compared  with' 
'   the  average  year- 
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Control  measures  reported  have  been  concerned  with  campaigns  of  eradication 
and  securing  resistant  varieties  and  are  essentially  the  same  as  the  following 
recommendations  made  by  U,   F»  Barrus, 

"Individual  attempts  to  control  fire  blight  of  pears,  apples  and 
quinces  are  usually  unsuccessful,  beacuse  of  the  ease  with  which  the  fire 
blight  bacteria  can  be  carried  from  place  to  place  by  insects*  If  an 
entire  comnunity  v/here  pears  are  grown  would  attempt  to  carry  out  the 
known  control  measures,  the  disease  could  be  kept  from  doing  serious 
damage.  A  considerable  degree  of  control  can  be  obtained  in  isolated 
orchards. 

"The  methods  to  be  employed  are  the  removal  of  all  holdover 
cankers  during  dormant  season;  patrol  of  orchard  during  the  growing 
season  to  remove  all  blighted  twigs,  spurs,  or  suckers  as  soon  as  the 
disease  is  evident;  disinfection  of  all  cut  surfaces  and  pruning  tools 
used  with  a  solution  made  by  using  one  part  corrosive  sublimate  and 
one  part  mercuric  cyanide  to  ^00   parts  of  water;  maintenance  of  a 
spraying  program  that  will  keep  insects  under  control."   (M.  P.  Barrus. 
New  York  State  Coll.  Agr. ,  Depts.  Plant  path,  and  Entom.  V/eekly  News 
Letter.   May  8,  1^22 ). 

In  addition  to  these  methods  Swingle3  recommends  that  in  Montana  no  more 
tillage  or  irrigation  be  given  during  the  first  part  of  the  growing  season  than 
is  absolutely  necessary  for  the  production  of  the  crop,  in  order  to  prevent  the 
formation  of  a  large  amount  of  succulent  growth.  The  gr^en  aple  aphis,  which  is 


I 
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stated  to  be  the  most  important  carrier  of  blight  infection  after  the  bees  stop 
working  in  the  orchards,  should  be  kept  under  control.   The  most  important  measure, 
however,  is  the  use  of  resistant  varieties.   If  the  variety  desired  is  susceptible, 
it  should  be  topworked  on  a  body  and  roots  of  one  which  is  resistant  and  not  likely 
to  sprout. 

According  to  J.  P,  Martin-^,  the  honey  bee  has  been  definitely  proved  to  be 
a  carrier  of  blight  infection,  but  its  value  in  the  orchard  as  a  pollenizing  agent 
is  so  great  that  it  would  be  unwise  to  try  to  control  the  disease  by  keeping  it 
out,  especially  since  other  insects  are  also  carriers.   It  is  more  practical  to 
prevent  contamination  of  the. insects  by  destruction  of  holdover  cankers  during  the 
winter  months.   The  follov/ing  quotation  gives  the  results  of  control  measures  used 
in  liew  York. 

"Groups  of  farmers  are  beginning  to  co-operate  in 
eradication.   They  remove  all  old  diseased  trees  and  cankers 
in  the  winter,  then  twice  a  v/eek  in  summer  patrol  the  pear 
orchard,  removing  any  tv/igs  showing  signs  of  the  disease. 
This  is  fairly  successful,"  (Chupp) 

A  new  host,  Frunus  _triloM  var.  plena,  has  been  reported"^  for  Bacillus 
amylovorus.   The  organism  isolated  was  inoculated  into  other  known  susceptible 


hosts  for  comparison  'dth  other  strains,  with  identical  results. 
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PE/Jl  -  Scab 


Scab  caused  by  Venturia  pyrina  Aderh. 


In  1922  there  were  only  five  states  reporting  pear  scab  as  more  prevalent 
than  the  average  year. 


Table  94*  Prevalence  of  pear  scab  compared  with  tne  average  year. 


More:  Vermont,  Connecticut,  New  York,  Pennsylvania,  Delaware,  Michigan 


Same:  New  Hampshire,  Massachusetts,  New  Jersey,  Maryland,  West  Virginia, 
Georgia,  Ohio,  Indiana,  Illinois,  V/isconsin 


Less:  V/ashington,  Oregon 


Estimated  reductions  in  yield  have  been  given  as  follows:   Vermont,  5%J 

Connecticut,  If^;   Mew  York,  G';l,  Pennsylvania,  12>b;  Maryland,  1%;   V/est  Virginia, 

trace;  Tennessee,  trace;  Ohio,  25tj  Illinois,  trace;  V/isconsin,  trace;  and 

V/ashington,  ,^%, 

Dates  of  first  observation 

Ohio  April  25      New  York June  12 

Indiana  May  23       Illinois ...,,  July  I9 

V/isconsin June 

Varietal  susceptibility 

Flemish  Beauty Connecticut,  New  York,  Massachusetts 

Clapps  Favorite Connecticut 

Seckel New  York 

Literature 
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PE/Jl  -  Leaf  blight 

Leaf  blight  caused  by  Fabraea  maculata  (Lev.)  iitk. 

Leaf  blight  v;as  reported  as  more  prevalent  than  during  the  average  year  in 
New  Jersey,  Uelav/are,  Maryland,  and  Illinois.   In  Maryland  and  Delaware  the  in- 
crease in  prevalence  is  to  be  associated  with  neglect  of  spraying  because  of  frost 
injury.   There  was  said  to  be  less  leaf  blight  than  usual  in  Connecticut,  New  York, 
Vfest  Virginia,  Ohio,  and  Indiana.   The  estimated  percentage  loss  by  states  was 
reported  as  follov.'s:  Connecticut,  l?i;  Delaware,  5%;  Maryland,  %;   West  Virginia, 
Illinois,  Kentucky,  and  Tennessee,  a  trace.   In  Delaware  the  disease  has  been  the 
most  serious  disease  of  pear  the  past  two  years*  Because  of  frost  injury,  spray- 
ing has  not  been  generally  practiced.   Infected  leaves  collected  March  25  showed 
nature  ascospores  5  days  later  under  laboratory  conditions*   le^^f  infection  in  the 
field  was  first  observed  June  26  and  fruit  infection  august  9. 

In  Delaw&re  good  control  was  secured  v;ith  early  applications  of  Bordeaux 
mixture  up  to  July.  ihore   the  second  codling  moth  or  July  spray  was  omitted  the 
disease  became  prevalent  because  of  the  heavy  rains  throughout  July.  Complete 
defoliation  occurred  by  the  end  of  July  in  neglected  orchards  (.idarnsK   The  fol- 
lowing results  of  experi-mental  spraying  were  reported  from  Hew  Jersey  by  the 
Department  of  Plant  Pathology. 

Spray  schedule ;   (l)  Dormancy;  (2)  Cluster-bud,  April  6;  (3}  Petal  fall, 
April  25;  (4)  Seven  days  after  petal  fall.  May  2;  (5)  May  11;  (G) 
June  0,(7)  August  10. 


Treatments; 

Block 
II 

II 

II 


1.  Comr-.ercial  lir.e   sulfur  as  per  schedule. 

2.  Self -boiled  lime   sulfur  as  per   schedule. 
3«  Self-boiled.   Omit  4* 
4«  Commercial  lime   sulfur.  Omit  4* 

5.  Commercial  lime  sulfur.  Omit  4  ^'^^  5» 

b.  Commercial  lime   sulfur,  as  per  schedule. 

7.  Commercial  lime   sulfur.      Omit  4»    5»    ^"^  ^' 


Table  95"     Results   of  pear  spraying  and  effect  of  spray  treatment  on  the 
fruit  in  Hew  Jersey   (Dept.   Plant  Pathology). 


! 

:           Ro cults  of  pear  spra; 

zing 

:   C lean 

:  Diseased 

:  Russeted 

:  (.-.-cent) 

:   (oercent) 

:   (percent) 

1 

bheck 
dlock  1 
2 

'          4.5 

:     9p-5 

'.             4.G 

:   90.9     : 

8.1 

7G.2 

.   55.5 

40.5 

s-° 

"    3. 

32.G 

67.4 

28. 3 

8.1 

"   4 

71.7 

:     13.8 

"   P 

56.1 

43.9 

:     10.2 

1  "   ^ 

d8.o 

:     12.0        : 

47-5 

"   7 

78.8 

21.0 

55-5 

, 

• 
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PEiiR  -  Leaf  spot 

Leaf  spot  c-:iused  by  Mycosphaerella  sentina  (Pr.)  SchrBt- 
(Septoria  pyricola  Desm. ) 

Leaf  spot  v;as  reported  from  New  York,  Delaware,  Florida,  Ohio,  Illinois, 
Michigan,  Lind  Kansas,  In  New  York  the  Bosc,  Seckels,  and  Bartlett  varieties  were 
susceptible  in  the  order  named,  while  only  an  occasional  infection  was  found  upon 
Kieffers,  according  to  Chupp. 


Ivliscellaneous  diseases  (parasitic) 

Sooty  blotch  caused  by  Phyllachora  pomigena  (Schw. )  Sacc.   Observed  in 
Ulster  County,  Nev/  York  as  rendering  pears  unsalable  in  several  orchards.   This 
was  the  worst  disease  affecting  fruit  of  pear  in  Ulster  County  this  year.   (E.  V, 
Shear)*   In  Delaware  the  prolonged  wet  periods  in  July  with  neglected  orchards 
favored  prevalence,   (i.dams), 

European  canker  caused  by  Uectria  galligena  Bres.   Present  throughout 
western  Oregon*  Occasionally  bad  in  certain  varieties.   Susceptibility  as  far 
as  determined  runs  in  the  following  order  for  the  varieties  observed:  D'.^jijou, 
Bosc,  Howell,  Surprise,  and  Bartlett.   (Barss). 

Pov/dery  mildevj  probably  caused  by  podosphaera  leucotricha  (E.  &  E. )  Salm. 
Present  in  Hood  River  Valley  and  western  Oregon  generally.   In  Hood  River  County 
reported  as  quite  abundant  particularly  on  fruit  of  D'Anjou  where  proper  sprays 
have  not  been  applied.  Some  varieties  like  Bartlett  are  practically  unaffected. 
(Barss) . 

Tv/ig  blight  caused  by  Monilja  sp.  Rather  severe  in  California  on  variety 
Madeline  (early  unimportant  variety) ;  also  found  on  Bartlett  but  rare.  (Horne). 

Root  rot  caused  by  Ozonium  posnivorum  Shear.  Very  prevalent  in  Texas, 
estimated  reduction  in  yield  lOfo.   (  Taubenhaus) . 

Heart  rot,  cause  undetermined.   Present  in  trees  that  have  been  injured 
slightly  in  nearly  all  orchards.  (Chupp). 

Canker  caused  by  Septobasidium  retiformis,  reported  from  Texas  -  see  apple^ 

Black  rot  caused  by  Physalospora  cydoniae  Arnaud.   Reported  as  a  fruit 
rot  from  Indiana  and  Illinois. 

Crown  gall  caused  by  Bacterium  tumefaci^eas^  EPS  &  Towns.  Reported  from 
V'ashington.   (Dana). 

Corticium  stevensii  has  been  under  observation  at  Satsuma,  Florida  for 
several  years  on  a  few  pour  trees-  Damage  negligible.   (j.  R.  \7inston). 

Miscellaneous  diseases  (non-parasitic) 

Foliage  scalding  -  \7ashington;  alarmin5ly  sevore  in  many  cases,  affecting 
Bartlett  most  severely,  and  Kieffer  and  D'^jijou  in  same  situation  not  at  all. 
(Dana,  PI.  Dis.  Bui.  G:  122.  Oct.  1,  1922). 

Bitter  pit  -  Reported  from  Oregon  and  V,'ashington* 

Black  end  -  Probably  drouth  trouble.  Reported  from  V/ashington  and  Oregon. 
(Barss,  PI.  Dis.  Bui.  G:  I42.  Nov,  1,  1922. 

Black  leaf  or  soursap  ,  probably  a  seasonal  injury  -  f^eported  from 
California.   Severe  generally  in  shallow  soils  with  dense  subsoils,  especially 
where  very  dry,  last  year.  Heavy  losses  of  young  trees  in  dead  and  much  injured 
trees.   (Home). 

Physiological  canker  -  Same  as  described  for  apple  in  Texas.   (Taubenhaus)< 
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PEitR  -  Miscellaneous 

Blossom  bli/^ht  (uncertain).   Drouth  injury  and  swollen  tips  are  reported 

only  from  ■..'ashington  by  Dana. 
Spray  in.jury. 

Oregon;  Lime  sulfur  russet  slight  this  year  even  on  susceptible 
varieties  like  Bosc  and  Cornice.  In  Josephine  County  injury 
was  noticeable  where  spraying  v/as  done  on  hot  days,   (Barss). 


lecent  literature 


Dutton,  \'/.  C.  and  S.  Johnston.  Comparative  dusting  and  spraying  of  apples 
and  pears.   Ilichigan  Cta.  Spec.  Bui-  II5  (ig22)  pp.  7-20,  figs-  4. 

Kazui,  Masatoshi.  Nashi  byogaichu  kufo  yobo  reki  (Spray  calendar  for 
control  of  disease  and  insect  injuries  of  sand-pear),  Byochu-gai 
Zasshi  (Jour.  Plc.nt  Prot. )  9:  34-38,  Jan.  15)22, 

Frost  injury 

la  some  sections  frost  injury  v/as  more  severe  upon  the  pear  than  apple, 

Vermont;  Percent  of  crop  injured,  1.5.   (Lutraan). 

Nev/  York:   Fruit  was  badly  russeted  and  craclced.   (Chupp). 

Delaware;   An  estimated  reduction  of  yo?^  i^i  the  crop  as  the  result  of 
frost  injury,   (i.dair.s). 

Ohio;   Very  serious  in  some  sections,   (Thomas). 


^vUINCE 


Fire  blight  caused  by  Bacillus  amylovorus  (Burr.)  Trev. 

The  same  prevalence  compared  v/ith  the  average  year  was  reported  for 
ponnecticut,  Pennsylvania,  i.est  Virginia,  Virginia,  Texas,  and  Illinois.  In  New 
lifork  it  is  considered  the  most  important  disease  of  the  host  and  in  Ulster  County 
about  25/ii  of  the  tress  were  killed.  (Chupp) .    It  was  reported  troublesome  locally 
on  quince  in  Pennsylvania.  (ricCubbin),'  In  ""est  Virginia  and  Delaware  it  was  re- 
ported important  but  the  host  is  not  grovm  comiaercially  to  any  extent.   The 
estimated  reduction  in  yield  for  Mew  York  was  c>/-;  (Chupp)  and  for  Texas  1$ 
(Taubenhaus) , 

Leaf  blight  caused  by  Pabraea  maculuta  (Lev.)  Atk. 

No  increased  prevalence  v;as  observed  for  this  disease  during  the  year. 
Reports  of  its  occurrence  were  submitted  from  Ifessuchusetts,  Connecticut,  Delavvare, 
/irginia.  South  Carolina,  Ohio,  Indiana,  and  Illinois.   Leaf  infection  causing 
Serious  weakening  through  premature  defoliation  was  most  generally  reported.  Only 
infection  on  fruit  in  the  market  was  reported  from  Virginia  and  Indiana.   An 
estimate  of  8^^^  reduction  in  yield  was  reported  for  i>Jew  York  ( Chupp)  and  1%   for 
Delaware  (Mans). 
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QUINCE  -  Rust,  Mi.scellaneous  diseases 

Rust  Caused  by  Gymnqs'Dorangium  fterminale  (Schw*)  Kern 
(G.  clavipes  Ckcr  L   Pk.) 

Reported  fram  New  Hampshire,  Massachusetts,  Connecticut,  New  York,  Delaware, 
Pennsylvania,  and  Ohio.  Fruit  infection  only  v/as  reported  in  1922,  although/  • 
in  some  seasons  serious  infection  of  the  growing  shoots  occur.  In  Ulster  County, 
New  York  severe  infection  was  found  in  one  orchard.   Twenty-five  percent  of  the 
fruit  destroyed.  (Chupp),    Increased  prevalence  v^as  reported  in  Pennsylvania. 
Several  reports  of  severe  infection  were  received  from  Dauphin,  Cumberland, 
Southampton,  and  Adams  Counties.  (Thurston).     In  Northampton  County  the  in- 
festation immediately  surrounding  V/ind  Gap  apparently  runs  from  70  to  9C^o  in- 
fection. (Broadbent).  9 

Miscellaneous  diseases 

Black  rot  caused  by  Phvsolospora  cydoniae  Arnaud  was  reported  from 
Massachusetts,  Connecticut  and  Ohio. 

Fruit  spot  caused  by  Phoma  pomi  Passer,  was  reported  from  Connecticut 
and  Indiana. 

Pov/dery  mildew  caused  by  Podosphaera  oxyacanthae  (DC.)  De  Bary.   First  re- 
port of  disease  in  Illinois:   "Our  accession  number  b023  contains  leaves  of  quince 
affected  by  a  powdery  mildev/,  which  v/e  take  to  be  Podosphaera  oxyacanthae »  This 
collection  is  especially  interesting  since  it  is  the  first  record  of  the  disease  on 
this  host  in  Illinois  and  also  because  of  the  fact  that  all  of  the  leaves  on  the 
four  trees  examined  shov/ed  a  very  uniform  and  heavy  coat  of  mildew  with  an  abun- 
dance of  mature  ascocarps.  The  collection  is  from  Vermillion  in  Edgar  County  on 
August  30,  1922."   (Tchon), 


DISSaSES  OP  STONE  FRUITS 


PEACH 


Brown  rot  caused  by  Sclerotinia  cinerea  (Bon.)  Schrot. 

Brown  rot  of  peach,  as  usual,  was  most  destructi\e  in  the  commercial 
plantations  in  the  East  and  particularly  in  the  Atlantic  States.   The  only  states 
reporting  an  increase  in  prevalence  compared  with  the  average  year  were  Massachu- 
setts, Vv'est  Virginia,  Kentucky,  and  Arkansas,  while  Maryland  and  Illinois  reported 
less.  Since  the  crop  was  not  reduced  by  frost  injury  to  the  same  extent  as  last 
year,  it  is  natural  to  expect  that  the  losses  in  bushels  would  be  much  greater 
because  of  the  increased  production.   The  losses  in  the  states  reporting  were  much. 
greater  than  last  year,  except  in  Tennessee,  Georgia,  Louisiana,  Texas,  and 
Washington. 


PEACH  -  Brown  rot 
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Economic  imDjrtcncc 


r^epjrto  gone.-ally  state  that  the  greatest  loss  in  fruit  rot  occurred  in 
orchards  where  spraying  or  dusting  v/as  neglected  or  not  thoroughly  conducted. 
Thus,  v;hile  brown  rot  on  the  fruit  vms  very  serious  in  unsprayed  plnntings  in 
Georoia,  in  conirriorcial  'jrchards  it  v/as  well  controlled,  according  to  McH-tton, 
who  states  also  that  "The  control  of  the  curculio  has  improved  and  the  brown  rot 
is  not  so  prevalent"  (July  l).   J.  V/.  Roberts  reported  that  in  the  Port  Valley 
district  spraying  v/as  general  and  "the  fruit  v/as  more  free  fr^m  rot  than  it  has 
been  for  several  years"  (July  ']) .      In  this  section  there  was  considerable  brown 
rot  in  some  of  the  oarly  varieties  at  harvest  time,  according  to  John  C.  Dunegcn, 
but  little  on  the  later  varieties  in  most  orchards.   Delav/are  reports  the  dis- 
ease as  of  "minor  importance  in  sprayed  orchards."  In  Maryland,  according  to 
Jehle,  brov/n  rot  was  "severe  on  all  unsprayed  fruit,''  but  on  "sprayed  trees  was 
well  controlled."   Giddings  reported  that  in  l/est  ^ivp^inia,    "General  lack  of  spray- 
ing on  peaches  results  in  heavy  loss."   In  Mississipr?!,  according  to' Keal,  the 
usual  spraying  schedule  holds  the  disease  in  check,  but  where  it  had  not  been 
followed  brown  rot  v/as  severe.   In  Arkansas  the  disease  was  said  to  be  very 
severe  in  unsprayed  orchards-   In  Ohio  there  v/as  considerable  rot  in  unsprayed 
orchards,  but  it  was  v/oll  controlled  where  properly  sprayed,  according  to  Thomas, 
Indiana  reported  it  as  "serious  only  in  unsprayed  orchards  and  on  fruit  afiected 


With  sunscald."   Stokdyk  stated  that  in  K:ansas  no  loss  occurred  v/here  trees  were 
properly  sprayed,   i^-lthough  blossom  blight  and  twig  blight  were  unusually  severe 
in  Illinois  there  was  not  much  damage  from  fruit  rot,  according  to  Anderson,  due 
partly  to  the  dry  summer,  and  partly  to  efficient  control  of  the  curculio.   In 
Oregon  the  disease  occurred  in  the  v/estern  part,  but  was  rare  or  absent  east  of 


the  Cascades,  according  to  Barss.   In  Plentucky  it  was  said  to  be  "the  most 
troublesome  disease  of  the  peach,  especially  in  farm  orchards  v;here  they  do  not 
have  the  spray  equipment."   In  South  Carolina  blossom  blight  early  in  the  season 
was  followed  by  cankered  and  blighted  tv/igs  and  fruit  rot,  although  there  was 
perhaps  somewhat  less  than  usual  of  the  last  due  to  dry  v/eather,  according  to 
ludwig.   The  disease  was  reported  as  causing  considerable  damage  in  some  parts  of 
Florida,  according  to  Burger,  but  the  loss  as  a  v/hole  was  slight. 


Dates  of  first  appearance 


Apri. 

L 

June 

2fe 

Apri: 

I  10 

Ivlay 

U 

April  24 

May  . 

10 

May  . 

19 

June 

June 

June 

1 

June 

^ 

June 

7 

June 

7 

June 

21 

July 

11 

July 

14 

(blossom  blight) 
(fruit  rot) 
(blossom  blight) 
(fruit  rot) 


Illinois 
So.  ^Carolina 

!1  I! 

Georgia 

New  York 

Indiana 

Llississippi 

Arkansas 

Virginia 

Kentucky 

DelaWt.re 

Pennsylvania 

Ohio 

Kansas 

Connecticut 


Collins viile,  iiadison  -County 
Hoodville,  Hamilton  County 

Clems on  College 


Nassau  County 
Franklin  County 
Columbus 
Pr^.yetteville 
Jonesville 

Bridgeville 

Vfeshington  County 
Montgomery  County 
Walling ford 
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PEACH  -  Brown  rot 


Pig.  4^.  Estinated  percentage  loss  from  brown  rot  in  1922. 

Mature  apothecia  were  reported  February  28  in  Georgia  and  April  12  in 
Delaware.  According  to  the  results  of  studies  made  by  V,'.  M.  Ezekiel^,  "Under 
natural  conditions  apothecia  may  develop  in  the  spring  following  inoculation," 
and  cold  is  probably  a  factor  influencing  their  production,  which  may  be  in- 
hibited, even  if  development  h.::.s  already  begun,  by  burying  the  mummies  below  the 
surface  of  the  soil. 

V/e.:.ther  relations 

Favorable  temperature  with  rainy  periods  were  conducive  to  the  greater 
prevalence  of  blossom  blight  in  the  southern  peach  belt.   McClintock-^  stated 
(August)  thut  in  Georgiu  the  excessive  rains  were  "especially  conducive  to  the 
development  of  brov/n  rot,  st.rting  first  with  the  blossoms,  and  continuing  on 
the  fruit  in  both  the  green  and  mature  stages."  Dunegan,  however,  reported 
that  the  lack  of  rain  "v/as  very  favorable  to  the  successful  harvesting  of  such 
varieties  as  Hiley  and  Blberta,  "in  the  Fort  Valley  district.  Gardner  said  that 
the  high  temperatures  in  Tndirna  v/ere  favorable  to  the  disease-   In  Illinois 
Tehon  accounts  for  serious  blossom  blight  by  citing  the  moist  spring  weather, 
while  fruit  rot,  on  the  other  hand,  was  held  in  check  by  the  dry  hot  summer.   A 
wet  July  in  Maryland,  Delaware,  and  New  Jersey  v/as  very  favorable  for  the  fruit 
rot.   In  Mc'rion  County,  Oregon,  the  disease  "started  up  after  u  few  August  rains 
but  was  checked  immedi..tely  by  warm  dry  days  which  held  through  most  of  the  pick- 
ing seo;son,"  according  to  Barss* 

The  following  report  by  Dunegan  refers  to  the  Port  Valley  district  of 
Georgia: 


"Blossom  blight  was  most  prevalent  during  the  period  from 
March  2o  to  30,  a  period  of  comparatively  high  temperature  and 
humidity.   A  drop  in  temperature  and  decrease  in  humidity  on  March 


w 
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PI...CH  -  Brov/n  rot 

31  apparently  stopped  the  rupid  spread  of  the  fungus  and  pre- 
vented the  duniuge  from  reaching  serious  proportions.   On  April 
13,  following  a  he-iyy  rain  storm,  old  blighted  Camian  blossoms 

ere  observed  to  be  covered  v;ith  fresh  spore  tufts.  During  rainy 
wefither  there  was  pronounced  gumming  at  the  base  of  blighted 
blossoms." 

Vrrietul  si-.sceptibility 

Connecticut;  V/orst  on  early  varieties.   (Clinton), 


Nev/ 


erse^:   Particularly  bad  on  Carm;.n  and  Champion.   (Department  of 


Plant  Pathology). 

Pennsylvania;   Bad  on  Elberta,  which  is  usually  fairly  resistant,  in 
Adams  County.   (V/alton). 

Delaware:   Belle  of  Georgia  and  Pinle  varieties  appeared  very  susceptible 
in  some  sections.   (Adams). 

Kentucky:   Red  Bird  variety  especially  susceptible  and  unless  sprayed 
will  seldom  mature  a  crop.   (Magill). 

Tennessee;   Hale  susceptible.  Elbertas  and  Bracket  resistant,   (Hesler). 

Georgia;   Blossom  blight  was  noted  in  varying  degrees  of  severity  upon 
the  lollov/ing  varieties:   Red  Bird,  Carman,  Uneida,  Georgia  Belle, 
Early  Rose,  Yellow  Hiley,  and  Slberta.  (Dunegan). 

Kansas:   Early  varieties  most  susceptible.   Amsden  variety  very  suscep- 
tible.  (Stokdyk), 

Control  of  brovm  rot 

It  has  already  been  mentioned  that  in  nearly  all  cases  the  disease  was 
reported  as  important  only  in  unsprayed  or  improperly  sprayed  orchards.   The 
effect  of  the  control  of  curculio  on  that  of  brown  rot  v;as  noted  in  Georgia  and 
Illinois.   In  the  following  quotations  are  given  some  of  the  methods  used  or 
reconraended  in  various  states; 

IJew  York;  Blossom  blight  is  the  type  of  injury  that  should  be  avoided 
by  a  timely  application  of  the  proper  fungicides.   It  would  seem 
advisable,  therefore,  that  the  pre-blossom  spray  (or  dustJ  be  applied 
this  season.   Lime-sulphur  1  to  '^O,    or  So   to  10  sulphur  arsenate  dust 
is  recommended  for  peaches  when  the  blossoms  show  pink,   (Nev/  York 
State  College  of  Agr.  Weekly  Mews  letter,  April  I7,  1^22). 

Delaware:   Sulphur  dust  and  self-boiled  lime  sulphur  have  given  equally 
good  control  this  season.   (Adams). 

Maryland; On'  3prayed( self -boiled  and  atomic  sulphur)  trees  the  disease 
was  well  controlled.   A  fev;  are  dusting.   (Jchlo). 
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Ohio :   In  orchards  sprayed  v/ith  self-boiled  lime  sulphur  or  v/ith  lime 
sulphur  glue,  the  rot  is  held  in  good  control*   The  importance  of 
a  spray  two  to  three  weeks  before  harvesting  is  very  apparent,  and 
this  is  the  first  year  that  such  practice  is  being  generally  follow- 
ed in  certain  peach  districts  of  the  state*  (Thomas). 

The  following  results  were  secured  by  3napp(4) : 

"Data  from  two  years'  work  in  Mississippi  and  one  year's  work  in 
Georgia  show  the  liquid  spray  to  be  somewhat  superior  to  the  dust  for      g 
the  control  of  the  curculio  under  heavy  infestations,  but  for  brown       I  i 
rot  and  scab  control  the  tv;o  methods  of  pest  control  gave  about  equal 
results.   The  SO-^-l^  dust  formula  gave  practically  as  effective  con- 
trol of  curculio,  brown  rot,  and  scab  yearly  as  the  8O-IO-IO  or  other 
dust  formulas  containing  more  arsenate  of  lead.   An  application  of 
arsenate  of  lead  -when  seventy-five  percent  of  the  petals  were  off  and 
another  four  weeks  before  the  fruit  is  due  to  ripen  in  addition  to  the 
treatments  when  the  calyces  were  shedding  and  again  in  two  v/eeks  is 
strongly  advised,  especially  in  latitudes  where  two  generations  of  the 
curculio  occur." 

Button  and  Johnston(2)  in  Michigan  have  published  results  on  the  control 
of  brown  rot  on  peaches  and  plums: 

"A  report  is  given  of  experiments  carried  on  for  the  control  of 
brown  rot  of  peaches  and  plums  in  v/hich  lime-sulphur  solution  and  sul- 
phur dust  v/ere  compared.   The  results  of  the  experiments  were  con- 
sidered satisfactory,  and  fruit  from  dusted  trees  held  for  several 
days  after  harvest  showed  much  less  rot  than  fruit  from  check  trees*. 
In  1521  the  experiments  consisted  of  the  use  of  sulphur  dusted  on  the 
trees,  and  while  there  was  but  little  brown  rot  on  certain  varieties 
of  peaches  the  development  of  rot  subsequent  to  harvest  was  less  on 
the  fruit  that  had  been  treated."   (Abstract  from  Exp.  Sta.  Rec.  47* 
Oct.  1922). 
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Harrison,  T.  H.   Notes  on  the  occurrence  in  New  South  V/ales, 
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Leaf  curl  caused  by  Exoascus  deformans  (Berk.)  Fckl. 

The  commercial  peach  bolt  in  the  East  includes  thirty-four  states  of 
which  twenty- have  reported  the  presence  of  leaf  curl  during  I922.   The  dis- 
ease was  generally  reported  as  more  prevalent  than  last  year,  but  somewhat  less 
than  during  the  epidemic  in  I92O* 

The  following  list  indicates  the  prevalence  of  leaf  curl  as  compared  with 
the  average  year,  as  reported  by  collaborators:  • 


1 


More:   Ohio,  Tennessee,  Michigan,  Illinois,  Arkansas,  Missouri, 
Oklahoma,  V'ashington 


Same:  Massachusetts,  New  York,  Pennsylvania,  Georgia,  Mississippi, 
Kentucky,  Indiana,  Oregon,  California 


Less:  Connecticut 


Connecticut:   Inconspicuous,  considerably  less  than  usual,   (Clinton)-. 

Mew  York:   Reports  from  Orleans,  Wayne,  Columbia,  Orange,  Ulster, 

Seneca,  and  Chautauqua  Counties  show  increased  prevalence,  particu- 
larly in  poorly  sprayed  or  unsprayed  orchards. 

Pennsylvania:   Reports  more  num^erous  than  last  year,  but  is  generally 
considered  as  not  very  serious.   (Thurston). 
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Delaware:   Prevalent  in  neglected  orchards  or  when  dormant  spray  was 
applied  too  late.   (Adams). 

Maryland:   Leaf  curl  bad  in  places  where  they  did  not  spray  or  did  not 
apply  spray  properly.   (Jehle). 

Kentucky:   Prevalent  all  over  state  -  about  as  usual.   (Valleau)« 

Tennessee:  Observed  early  in  April;  very  abundant  this  year.  Most  cases 
of  spraying  done  too  late.   (Hesler). 

South  Carolina:   Present.   Loss  apparently  not  very  greats   (Ludwig). 

Georgia;   Generally  distributed  as  usual.  Serious  in  some  orchards 
v/here  late,  cold  snaps  were  experienced.  Had  little  effect  upon 
the  general  crop.   (McHatton). 

Mississippi ;   Not  nearly  so  common  this  season  as  last#  Damage  very 
slight  at  the  experimental  orchard.   (Neal)r 

Ohio;    Leaf  curl  has  been  uncommonly  severe  on  susceptible  varieties 

over  the  whole  of  Ohio.   In  the  lake  shore  region  serious  defoliation 
has  been  reported  where  delayed  dormant  or  any  late  application  of 
lime  sulphur  for  scale  control  has  been  relied  upon.   The  losses 
promise  to  be  quite  serious  and  may  serve  to  fix  standards  in  time 
of  application.   (Selby). 

Effects  of  defoliation  due  to  leaf  curl  are  still  in  evidence 
in  many  orchards  in  Ottawa  County.   In  such  orchards  the  crop  is  a 
complete  loss  and  there  can  be  little  hope  for  many  of  the  trees 
surviving  the  winter.   (Thomas,  September  l)« 

Illinois:   Peach  leaf  curl  is  very  severe  on  unsprayed  orchards.   One 
orchard  at  Lilly,  which  was  sprayed  in  March  showed  a  very  heavy 
infestation  of  leaf  curl.  V/e  received  some  specimens  the  other 
day  of  the  leaf  curl  on  fruit  about  a  half  an  inch  in  diameter. 
(Anderson,  June  12). 

Michigan:  Due  to  wet  spring,  spraying  commonly  neglected  or  put  on  late. 
Curl  is  common.   Defoliated  trees  seen  everywhere  in  fruit  section. 
Correspondence  on  this  disease  has  been  unusually  heavy  from  all  ■ 
parts  of  the  state,   v'fould  estimate  loss  as  more  than  average,  per- 
haps reducing  crop  value  5-10%  in  the  non-commercial  orchards,  and 
by  first  figure  in  commercial  orchards,  where  better  care  of  trees 
has  allowed  leaf  replacement  tj  go  on  more  rapidly.   Crop  prospects 
at  present  good.   (Coons,  July  l), 

Missouri:   This  has  been  a  very  bad  season  for  peach  leaf  curl,  no  doubt 
because  of  the  cold,  wet  spring.   In  some  cases  the  leaf  curl 
appears  everyv/herc  the  trees  have  been  sprayed.   (Hopkins,  July  5). 

Kansas:   Unusually  severe  in  southeastern  Kansas.   In  unsprayed  orchards 
will  cause  loss  of  yf/.,   or  more.   Sprayed  orchards  fairly  well  con- 
trolled.  General  throughout  state.   (Stokdyk,  July  l). 
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Washington;   Prevalent  and  doing  considerable  damage  in  commercial  orchards 
in  the  Snake  River  section  of  eastern  Vfashington.   Very  prevalent  in 
home  orchards  in  western  Washington  although  no  accurate  estimate  of 
losses  can  be  made.   (Dana). 

Oregon;   General  over  the  state.   Apparently  less  severe  than  last 


/ear, 


(Bar 


ss 


California:   General,  but  damage  apparently  not  great  in  cases  observed. 
On  the  increase.   (V'.  S.  Fields). 

Table  9^»  3hov/ing  estimated  percentage  loss  from  peach  leaf  curl  as  re- 
ported by  collaborators  in  I922, 


State 


,  Percentage  loss 


itate 


Massachusetts 

Connecticut 

New  York 

Pennsylvania 

Maryland 

West  Virginia 

Kentucky 

South  Carolina 

Georgia 

Arkansas 


2 

■r  t 

Ohio 

1 

Indiana 

6 

Illinois 

2 

Michigan 

i-'-^ 

Iowa 

t 

Mi  ssouri 

6 

Kansas 

t 

Idaho 

•5 

Washington 

Oregon 

Percentage  loss 


.5 


2 
2 
2 

0 

10 

t 


Dates  of  earliest  appearance  of  disease  observed  by  collaborators 


April  . . 
April  4* 
April  10 
April  22 
April  25 
April  27 


. .  Fayetteville,  Ark. 

..  Clemson  College,  S.  C, 

. .  Illinois 

. .  Stillv/atar,    Okla, 

-.  Rocky  Moun^,   '^.   Va. 

..  Knox  County,    Ind. 


i^ril  28....    Strausburg,   Mo. 

May  3 Lyons,    Kansas 

May  10 Dover,    Delav/are 

May   M Agricultural  College,    Miss* 

May   lb. Allen  County,    Ohio 

May  29 Tioga  County,   N.   Y. 


Control 


The  greater  prevalence  in  the  majority  of  instances  is  associated  v/ith 
poorly  timed  applications  of  the  dormant  spray.   In  some  instances  inclement 
weather  interfered  with  spraying,  while  m^ny  growers  entirely  neglected  to  spray- 

Del'. ware;   Thoroughly  controlled  with  dormant  spray-   (Adams). 

Ark  -tnso.s  :   Dormant  sprc.y  effective.   (Elliott). 

Ohio :   Delayed  applications  of  fungicide  resulted  in  very  severe  losses 
in  Port  Clinton  district.   (Thom.as). 

Idi.ho;   Gan  Jose   scale  spray' controls  it.   (Hungerford). 
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Oregon;  Perfect  control  with  Bordeaux  applied  in  time.  Much  spraying 
done  from  December  to  middle  of  February  v;ith  excellent  results. 
More  concerted  spray  campaign  last  winter  than  usual.   Results 
splendid,   (Barss). 

^Tashington:   Dana^  in  a  recent  bulletin  states  that  Bordeaux  mixture 

3-3-5^  formula  has  given  good  results  in  some  localities,  but  the 
4~5~50  or  5~5~5'-'  strength  is  more  generally  recommended*  In  a  few 
loc:  lities  even  better  protection  has  been  obtained  v/ith  a  still 
stronger  spray  (G-6-5O  or  even  8-8-50) •   Lime-sulfur  gives  satis- 
factory control  and  has  some  advantage  because  of  its  value  in  the 
control  of  San  Jose  scale. 
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Scab  caused  by  Cladosporium  carpophilum  ThCim. 

Scab  was  reported  principally  in  the  states  east  of  the  Mississippi  or 
within  the  limits  of  commercial  peach  production.   It  v/as  in  general  about  as 
prevalent  as  usual,  except  in  the  follovfing  states  which  reported  an  increased 
prevalence,  Massachusetts,  New  Jersey,  Virginia,  f/Iississippi,  Arkansas,  and  Kansas. 
The  short  crop  last  year  and  general  neglected  spraying  do  not  appear  to  be  cor- 
related with  the  prevalence  this  year.   Rainy  weather  during  the  ripening  period 
was  most  concerned  in  the  prevalence  of  scab  upon  the  fruit.  In  Maryland,  scab 
was  unusually  severe  in  unsprayed  orchards,  causing  fruit  to  crack  and  making 
conditions  favorable  for  rot.  Even  in  sprayed  orchards  much  scab  developed- 
(Temple  and  Jehle).  In  Virginia  the  unusual  prevalence  was  associated  with  fail- 
ure to  spray  early  enough  (rroirirnei  iiround  Bo\/ling  Green  in  Kentucky  this  season 
peach  trees  not  sprayed  were  infected  v;ith  scab  to  such  an  extent  that  the  fruit 
brought  Cl»75  P^^  bushel  vrtiile  fruit  from  scab  brought  y2.75'   Siciler  results 
were  observed  around  Louisville.  (Magill).   Generally  distributed  in  Georgia  and 
in  commercial  orchards  ^-lOfo   infection,  while  in  uncared  for  plantings  from 
80-10C^o  infection.  (McHatton).   Neal  reports  it  present  on  tv/igs  and  leaves  of 
nursery  stock  in  Mississippi.  Much  more  severe  than  usual  and  on  all  unsprayed 
fruit  in  Arkansas.  (Elliott).  Very  prevalent  throughout  Ohio  and  the  leaf  spot 
disease  associated  with  a  Cladosporium,  thought  to  be  the  same  organism,  has 
caused  serious  defoliation  in  many  orchards.   (Thomas).   Infected  nursery  stock  j« 
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was  observed  being  used  in  Jefferson  County,  Indiana.  (Gardner).  Illinois  reports 
show  the  disease  is  not  serious  from  a  commercial  standpoint  but  quite  prevalent 
this  season  -  more  tha.n  I  hi.ve  ever  seen  before,  usually  in  unsprayed  orchards. 
(Anderson).  Present  generally  in  unsprayed  orchards  in  Kansas.   Seedling-  peaches 
badly  affected,  causing  50%  of  them  to  be  worthless.  (Stokdyk). 

The  infection  this  yer.r  wr.s  most  commonly  reported  on  the  fruit.  The  most 
serious  infections  v/ere  found  in  the  farm  orchards  or  orchards  where  spr..ying  had 
been  neglected.   The  estimated  percentage  loss  this  year  by  collaborators  is 
given  in  Table  ^y. 

Table  97 •  Estimated  percentage  lass  from  peach  scab  in  1922. 


State 

Percent 

loss 

J  •  State 

:  Percent  loss 

I;!assachusetts 

:       t 

Connecticut 

:       2 

: :  Tennessee 

1 

New  York           ; 

Delaware 

Maryland           : 

1-2 

3 
2 

: :  Georgia              : 

;  Mississippi           ; 
: :  Louisiana            : 

3 
2 

Virginia           : 

3 

:  Texas               : 

1 

V/est  Virginia       : 

t 

:  Arkansas             : 

3 

Pennsylvania        : 

2 

:  Ohio                 : 

3 

Kentucky           : 

30 

:  Illinois             : 
:  Kansas 

t 

Dates  of  earliest  recorded '^tppearance,  1S22» 

April  12  ....  Perry  County,  Indiana    July  Newton,  Mississippi 

May Van  Buren,  Arkansas      July  19 Hamilton  County,  Ohio 

June  21 Bridgeville,  Delaware    Aiugust  I4. . .  Yatesville,  Connecticut 

The  e^;rly  varieties  were  observed  coininonly  affected.   In  Ulster  County, 
New  York  during  July  .,nd  August  considerable  was  found  on  Elberta  peaches.   Carnran 
and  Champion  varieties  were   noticeably  lesc  affected.  ,Ifl  Nassau  County  scab  on 
Efirly  Crwafords  was  practically  uncontrolled-   (Chupp).   Fruit  infection  was  es- 
pecially severe  jn  Belle  of  Georgia  in  Arkansas.   (Elliott). 

Control  of  peach  scab 


( 


New  Jersey:  Good  control  of  scab  with  sulfur  dust,  OO-IO-IO 

Delaware-.  Dusted  and  sprayed  orchards  showed  equ'.lly  good  control.   In- 
fection most  prevalent  at  stem  end.   (Adams). 

Georgia:  Controlled  in  commercial  orchards  by  spr^.y.   (McHe.tton)» 

Ohio:  Easily  controlled  by  sprays  in  general  usej  severe  only  v/here 
thorough  spraying  is  not  done- 

Kansas:   Sprayed  orchards  f^-irly  well  controlled.   (Stokdyk). 
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rot,  and  scab  of  ps:ic:aes.   (.ibstract).  phytopath.  12:  25O-251,  1922. 
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California. 11:  765-774.   Oct.  1922. 

Disease  noted  as  increasing  in  occurrence  in  peach-growing 

districts  of  southern  California  in  past  two  or  more  years;  same 

complaint  has  come  from  other  parts  of  state. 

Bacterial  spot  caused  by  Bacterium  pruni  EFS. 

There  v/as  no  general  increase  of  bacterial  spot  for  the  commercial  peach- 
grov/ing  section  in  the  East,  but  in  several  states  it  was  of  serious  economic 
importance  and  is  constantly  on  the  increase.  It  should  be  mentioned  that  it  is 
often  very  difficult  to  tell  bacterial  spot  from,  spray  injury  and  sometimes  it  is 
impossible  when  only  a  f&.i   leaves  are  submitted  late  in  the  season.   The  dis- 
tribution of  the  disease  is  indicated  in  the  following  list  showing  the  prev- 
alence compared  with  the  average  year- 


More:   Connecticut,  Delaware,  Kentucky,  South  Carolina,  Mississippi 
Indiana 


Same:  New  York,  New  Jersey,  Maryland,  Virginia,  Louisiana,  Texas, 
Arkansas,  Illinois,  Kansas 


Less:  Georgia,  Ohio,  Missouri,  Arizona- 


Delaware:  The  most  prevalent  and  important  disease  in   peach  production. 
Leaf  and  twig  infection  were  the  most  import^.nt  symptoms  and  5^-7 
defoliation  was  common  in  m^.ny  orchards.  This  year's  observations 
indicated  that  most  severe  infection  occurred  v;ith  trees  grov/ing  in 
•  light  sandy  soils.   (Adams). 

Indiana:  vie   are  inclined  to  believe  that  most  of  the  cnker  trouble  is 
due  to  gacterium  pruni,  followed  by  other  organisms*   There  is  also 
quite  :.n  c.bundance  of  scab  in  the  canker  stage,  but  ordinarily  there 
is  no  difficulty  in  identifying  the  sc--b  cankers;  but  after  the  first 
season  it  is  not  at  all  easy  to  identify  Bacterium  pruni  cankers. 
V/e  are  coming  to  feel  in  Indiana  that  Bacterium  pruni  is  by  far  the 
most  serious  peach  disease  with  which  we  have  to  de.,.!,  because  of 
its  defoliating  effect  upon  the  tree  and  because  of  the  extreme  dif- 
ficulty in  controlling  it.   Brown  rot  and  leaf  curl  can  be  controlled, 
but  Bacterium  pruni  is  a  real  problem.   (Gardner). 
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Other  states:   PI.  Dis.  Bui.  6:  36,  98,  lOy,   I922.   Collaborators  hav 
submitted  the  follov-ing  estimates  jf  reductijn  in  3'icld  for  1922: 

New  York  1-^%  Texas  1% 

Delaware  ^%  Arkansas  1% 

Maryland  Hone  Indiana  ........  3% 

South  Carolina  ....  2%  Illinois  2)'o 

The  first  appearance  of  the  disease  v/as  reported  as  folluv/s  by  the  col- 
laborators: 

Louisiana  March  Delaware  ......  May  2^ 

Indiana  April  27  Illinois Ju-ne  10 

Arkansas  May  Virginia  June  I5 

Mississippi  May  10  Connecticut  ...  June  20 

South  Carolina  May  11  Ohio  July  12 

Ivlissouri  M.;y  19  IJew  York July  20 

Varietal  susceptibility  is  rcp-^rted  principally  for  the  Hale  ^nd  Elborta. 
Burkholder  reports  the  Chmpion  as  resistant  in  Indiana,  vhile  in  IJcv.'  York  Chupp 
reports  it  worst  on  Champion  and  Belle  of  Georgia  in  Ulster  County. 

Illinois;   In  our  v^.ri'-ty  orchard  ;:t  Urbana,  representing  about  50  varie- 
ties, the  Hule  a>nd  Elberta  v/ere  the  only  jnes  shov/ing  any  appreciable 
loss  frjm  shot  hole  and  fev/  other  Vo>rieties  were  infected.   Hale  seems 
to  be  m^re  susceptible  than,  Elberta  in  most  orchards.   At  the  Universi- 
ty farm  the  percent  of  fruit  infection  on  these  varieties  was  about 
equal.   (/jiderson). 

Control  of  bacterial  shot  hole 


The  greater  preVo.lence  of  the  disease  is  usually  associated  v/ith  under- 
nourished trees,  although  recommended  methods  of  treatment  arc  not  always  giving 
the  desired  results.   More  satisfactory  and  thorough  methods  of  control  must 
apparently  be  developed  for  certain  sections. 

Delaware:   The  dormant  spr^.y  ha.d  practically  no  effect  in  control  of  dis- 
ease this  season.   The  following  results  were  secured  on  a  block  of 
Elberta.   Applications  of  manure  (lO  pounds  to  tree)  with  tv/o  later 
applications  of  nitrate  of  soda  (2  pounds  each)  gave  practical  con- 
trol-  A  Y'^-^  i'ertilizer  supplemented  v:ith  2  pounds  nitrate  of  soda 
gave  the  next  best  results.   The;)e  treatments  were  superior  to  two 
applications  of  nitrate  of  soda  and  a  4"'4~^  fertilizer  at  the  rate 
of  300  p:)unds  to  the  acre.   The  orchard  v/as  Ijcated  on  a  light 
sassafras  type  of  soil.   (r.dams). 

South  Carolina;   This  seems  to  liavc  been  quite  vridespread  this  season  and 
in  some  places  to  have  caused  considerable  defoliation.   My  observa- 
tion on  some  nitrate  treated  and  check  plots  this  season  leads  me  to 
believe  that  fertilizer  with  nitrate  does  not  induce  greater  re- 
sistance.  It  does  stimulate  leaf  production,  though,  so  that  the 
same  loss  of  tissue  due  to  the  spots  or  to  defoliation  is  not  so 
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serious  to  the  fertilized  trees-   A  better  control  measure  is  neede 
but  fertilization  is  worth  vjhile.   Seemed  to  be  worse  early  in  the 
season  this  year.   (Ludwig). 

Indiana:   Disease  worst  this  year  since  1913  '-^^^d.  believe  it  is  more 
serious  after  a  mild  winter.   ( Burkholder) - 

Nitrate  of  soda  3-5  po'JJ^ds  per  tree  applied  ten  days  to  tv/o 
v;eeks  before  bloom  gave  same  control,   (Cullinan). 

Literature,  not  cited 

Anderson,  H.  \'l.      A  survey  report  of  the  bacterial  shot-hole  of  peach. 
Trans*  Illinois  St..te  Hort.  Soc.  55:  I37-I44.  I92I. 


Rust  c^.used  by  Puccini  a  pruni-spinosae  Pers. 

This  disease  is  reported  from  the  southern  states  in  the  peach  bolt,  but 
not  of  ecjnomic  importance*   It  was  reported  f rom £ outh  Carolina,  Georgia, 
Florida,  Louisiana,  and  Texas.   It  was  generally  observed  to  appear  late  in  the 
season.   Ludwig  states  that  if  infestation  was  as  severe  early  in  the  season  as 
at  the  close,  consider-j.blo  damage  would  probably  be  done,  but  infestation  does 
not  usually  become  severe  till  the  leaves  are  nearly  ready  to  drop. 

The  alternate  hosts  f jr  this  heteroecious  rust  are  species  of  Hepatica, 
Anemone,  and  Thalictrum.   According  to  the  data  in  the  North  American  ?lora 
(7:  151-152»  1^0?''  '^'^'^  alternate  host,  a  species  of  Anemone,  has  been  listed 
Dnly  from  Louisiana  for  the  states  reporting  the  disease  this  year. 

Blight  caused  by  Coryneum  bei.jerinckii  Oudem- 


The  disease  was  much  less  prevalent  than  during  the  average  year  and  was 
reported  from  Ohio,  Colorado,  Idaho,  Washington,  and  Oregon,   In  ^^ashington  it 
was  very  much  reduced  over  the  amount  in  normal  years  and  actual  losses  in  com- 
mercial orchards  were  small.  (Dana).  Barss  reports  the  following  situation  in 
Oregon* 

"General  throughout  v/setern  Oregon-   Twig  and  bud  damage  last  winter 
about  average.  Dry  spring  v;eather  has  resulted  nearly  everywhere  in 
apparent  absence  of  fruit  spotting  thus  far.  Easily  controlled  by  early 
fall  spray  of  Bordeaux  but  so  m\ich  neglected  that  in  some  sections  un- 
sprayed  trees  may  suffer  ^Ji-c   damage."  •        •   " 

Black  mold  rot  caused  by  Rhizopus  sp. 

This  rot  was  very  consistently  observed  by  the  market  inspectors  and  its 
prevalence  on  the  basis  of  market  reports  was  more  extensive  than  brown  rot.   The 
rot  v/as  reported  by  Stokdyk  from  Kansas,  and  r'jiderson  reports  as  follows  from 
Illinois: 


••f. 


My  observations  during  the  past  three  years  lead  me  to  believe 
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thut  in  the  absence  of  serious  brown  rot  in  the  field,  Rhiz,opus 
rot  is  the  Cc.use  of  most  of  the  loss  in  transit  and  ir.arket.   The 
ctmount  of  this  rot  found  in  shipped  peaches  this  year  is  about 
ten  times  gret>ter  th^n  bronn  rot.   It  spreads  through  the  baskets 
very  rapidly." 

Examination  of  100  cars  of  peaches  by  the  fojd  products  inspectors  of  the 
BureivU  of  iigricultur^l  Economics  betw^an  the  di>tes  of  July  3  ""^  October  1^,  1922, 
shov/ed  black  mold  rot  in  amounts  varying  from  a   truce  to  as  high  as  65%  of  the 
load.   These  pccxches  came  from  the  following  states:   California,  Colorado, 
Georgia-,  Idaho,  Illinois,  Maryland,  Michigan,  Nev;  York,  North  Cwrolin?^,  Oregon, 
Utah,  Virginicv,  and  Washington. 

Yellov/s  (cause  unknown) 

Yellows  continues  to  be  observed  in  the  same  regions  from  which  it  has  been 
reported  in  the  past  five  years.  There  is  apparently  no  progressive  increase  in 
its  prevalence  according  to  collaborators'  reports.  Intensive  surveys  conducted 
in  Pennsylvania  by  McCubbin  have  revealed  the  specific  importance  of  the  disease 
and  the  success  of  eradication  campaigns  in  reducing  the  amount.   In  New  York, 
since  the  growers  are  very  careful  to  remove  trees  as  soon  as  yellows  are  plainly 
visible,  the  disease  has  never  been  important,  according  to  Chupp.   In  Pennsylvania, 
McCubbin  reports  that  in  1^22  2*J>:>   of  440,000  trees  were  affected  compared  with 
4*4/^^  i"  1921,  largely  in  the  same  orchards.  Collaborators  report  the  disease  from 
the  following  states;   Massachusetts,  Connecticut,  New  York,  New  Jersey,  Pennsyl- 
vania, Delav;are,  Maryland,  \7est  Virginia,  and  Ohio. 

Recent  literature 


Cook,  M.  T.  The  dissemination  of  peach  yellows  and  little  peach. 
Phytopath.  12:  I4O-I42.   Mar.  1^22  (June). 


Rosette  (cause  unknown) 

Rosette  was  reported  only  from  Florida  and  Georgia  this  year.   In  Georgia, 
according  to  McHatton,  the  disease  is  distributed  throughout  the  state,  but  is 
more  serious  in  the  Piedmont  section. 

Little  peach  (cause  unknown) 
Little  peach  was  reported  from  New  Jersey  and  Delaware. 

Root  knot  caused  by  Heterodera  radicicola  (Greef )  M^ll. 

Root  knot  was  reported  from  South  Carolina,  Mississippi,  Texas,  and  Georgia. 
jj  Ludwig  estimates  a  five  percent  reduction  in  yield  in  3outh  Carolina.   In 

Mississippi  the  disease  is  very  common  and  serious  on  nursery  stock.  One  nursery 
near  Meridian  revealed  at  least  75%  infection-   On  the  v;hole  this  disease  is  a 
very  serious  problem  for  the  nurserymen  in  many  loc:^lities  of  the  state.   (Neal). 
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McClintoclc  has  given  the  following  progress  report  on  the  control  of 
root  knot: 

"Experiments  conducted  by  the  writer  at  the  Georgia  Experiment  '' 

Station  during  the  past  three  years  have  shown  the  possibilities  of  i  £ 

root-knot  control  through  the  use  of  resistant  plants.  Various  plants  s 

have  proven  resistant  to  the  root-knot  nematode,  the  most  recent  ui 

addition  to  the  list  being  a  seedling  peach.   Seed  of  this  peach  have  I 

been  planted  to  determine  whether  the  factor  of  resistance  is  seed  I 

trc;nsmitted  in  the  case  of  this  peach-  As  data  are  collected  a  re-  j  fi 

port  will  be  made  relative  to  this  point,  and  in  the  meantime  work-  J  f' 

ers  should  watch  for  resistant  individuals  among  various  plants  ;'j  ft 
which  are  infested  by  root-knot  nematodes." 


fvliscelluneous  parasitic  diseases 


ii' 


iiat 


Crown  gall  caused  by  Bacterium  tum.efaciens  EFS  L  Towns.  The  disease  was  di 
reported  from  South  Carolina,  Georgia,  Florida,  Texas,  Ohio,  and  Arizona.  In  2s 
South  Carolina,  ludwig  observed  l'j-20^'o  of  the  trees  in  a  y-year  old  orchard 
seriously  affected.  In  Arizona  5-?^-  ^^  "'^^'5  crop  v;as  injured.  (Brown).  In  Ohio 
the  Early  Crawford  was  observed  to  be  a  susceptible  variety.  (Thom.as). 

Die  back  associated  v/ith  Valsa  leucostoma  Fr.   Generally  associated  v/ith 
weakened  trees  as  the  result  of  winter  injury  or  weakened,  undernourished  trees* 
Reported  from  South  Carolina,  Georgia,  Ohio,  Indiana,'  and  Kansas. 

powdery  mildew  caused  by  Sphaerotheca  pannosa  (Fries)  Le'v.  persicae 
Woronichine.This  disease  was  of  slight  prevalence  this  season  and  generally  con- 
sidered of  slight  economic  importance.  Collaborators  reported  it  from  the  fol- 
lowing states:  IJew  York,  Delav/are,  Texas,  Missouri,  Washington,  and  Oregon* 
Leaf  and  tv;ig  infection  v/as  more  prevalent  than  usual  but  not  rated  important. 
i^ams).  Reported  general  in  v/estern  Oregon,  but  losses  not  large.  (Barss)-. 

Shot  hole  caused  by  Cercospora  circucacissa  CacC-.  Reported  from  Ohio  and 
Michigan.  Thomas  states  that  he  is  uncertain  whether  one  or  more  organisms  are 
concerned  in  producing  shot  hole  disease  in  Ohio. 

V/ilt  caused  by  Verticillium  albo-atrum  Reinke  &  Berth-  Observed  on  five 
cosnmercial  varieties  in  New  Jersey.  Disease  did  not  appear  in  1^22  in  orchards 
where  it  was  noted  in  I92I-   (Haenseler). 

Frosty  mildew  caused  by  Cercosporella  persicae  Sacc.   This  disease 
appeared  on   the  leaves  about  the  time  they  began  to  shed  normally,  but  caused 
no  damage  in  Florida.   (Tisdale). 

Root  rot  caused  by  Clitocvbe  sp.  and  Armallaria  sp.  Elliott  reported 
5%  reduction  in  yield  because  of  these  pathop,enes. 

Root  rot  caused  by  Ozoniun  omnivorum  Shear.      Reported  commin  in  the 
southern  part  of  Ari'z-ona.   (Brown). 

Root  rot  (not  determined).  A  condition  cuusing  premature  death  of  trees 
and  destructive  in  "sassafras"  section  (Brown  County),  Indiana.   (Gardner). 

Miscellaneous  non-parasitic  diseases. 

P?iony  peach.   This  disease , previously  observed  and  reported  by  Heal  from 
Georgia,  is  being  investigated  by  L.  M.  Hutchins  of  the  Office  of  Fruit  Disease 
Investigations.   A  typical  case  of  the  so-called  "phony"  disease  was  observed  ' 
this  season  in  Clarke  County,  Mississippi,  August  I5.  (Neal). 
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Sun  scald.  Gardner  in  Indiana  reports  sun  scald  "worse  where  Bacterium 
pruni  had  caused  defoliation,  exposing  fruit  to  sun.  Spots  on  upper,  exposed 
surfaces  of  fruit,  usually  near  stem.   Killed  area  surrounded  by  red  halo-  On 
unsprayed  as  well  as  sprayed  trees,  hence  not  spray  burn."  ^.nderson  reports  from 
Illinois  as  follov;s:   "Numerous  orchardists  south  of  Carbondale  report  serious 
loss  due  to  a  peculiar  condition  of  the  fruit.   This  shov/s  ns  a  dark  sunken  spot 
from  one-fourth  to  one-half  inch  in  diameter  near  the  stem  and  on  the  upper  sur- 
face. Gum  often  exudes.   The  flesh  is  dry  immediately  below  the  lesion  but  not 
far  into  the  pulp.-  Found  almost  exclusively  in  poorly  nourished  orchards,  while 
the  cause  has  njt  been  definitely  established  it  is  supposed  to  be  due  to  a  few 
very  hot  days  the  latter  part  of  June." 

Split  pit.  Reported  from  V/ashington,  causing  some  loss  in  a  number  of 
Commercial  orchards.   Not  cjnfined  to  certain  trees  or  Ijcations.   (Dana). 

Chlorosis.  Reported  from  Texas  by  Taubenhaus.  A  possibly  similar  con- 
dition reported  as  rosette  jr  yellov/s  from  Washington  by  Dana  is  commented  upon 
as  follov;s:   "A  very  serious  case  of  rosette  involving  all  the  trees  in  a  ten 
acre  block  jf  yjung  trees  planted  after  older  trees  had  been  remjved  came  to  our 
attention  from  Wawawai  on  the  Snake  River.   The  fertility  of  the  soil  v/as  evident- 
ly run  down  in  the  old  jrchard  before  its  removal,  making  its  effect  on  young 
orchard  planted  later."  (DanO. 

Frost  in.jury.   The  extent  of  injury  in  the  commercial  peach  belt  was  con- 
siderably less  than  last  year.   The  injury  v/as  very  local  in  some  sections  and 
associated  with  "frost  pockets."  Gejrgia,  Florida,  and  .'dabama  show  less  pro- 
duction than  last  year  which  is  apparently  because  of  frost  injury.   The  follow- 
ing comment  is  from  the  Bureau  jf  Mo.rkets  and  Crop  Estimates,  Semi-Monthly  Crop 
Notes  1922°:  1.  May  5,  I922. 

"Stone  fruits  v/ore  not  damaged  much  in  New  Jersey,  but  in 
Delaware  and  western  Maryland,  peaches  v/ere  quite  severely  injured. 
In  Virginia  about  half  of  a  full  crop  of  peaches  is  expected,  but 
they  are  said  to  be  killed  in  the  Lake  Erie  district  of  Ohio." 

Spray  injury.   Reported  from  Connecticut,  New  Yjrk,  Delaware,  and  Illinois. 
Clinton  reports  the  injury  is  mjstly  in  the  form  of  "shot  hole"  in  Connecticut. 
Atomic  sulphur  and  lime  sulphur  are  two  of  the  sprays  used  with  injury,  also  some 
dust  injury,   j^dams  reports  m  Delaware  that  "Spray  injury  on  peaches  has  been 
mpre  prevalent  than  upon  apples  this  season.  Copper  sulphate,  6%  strength  was 
used  as  a  delayed  dormant  upon  a  block  of  Elberta  and  Belle  of  Georgia  varieties. 
The  injury  resulted  in  producing  a  dio-back  effect  on  all  the  last  season's 
growth.   The  injury  was  most  severe  in  the  upper  parts  of  trees  since  the  spray 
Was  directed  from  a  tower  on  the  spray  tank.   The  Belle  of  Georgia  was  most  sus- 
ceptible to  the  toxic  c^pray  v/hile  the  Elburta  shjwed  little  reaction.   The  8O-IO- 
10  dust  in  late  applications  has  caused  prevalent  burning  or  scorching  of  fruit- 
atomic  sulphur  and  arsenate  of  lead  in  greater  proportions  than  recommended  pro- 
duced serious  leaf  injury,  resulting  in  defoliation." 

Illinois;   An  unusual  amount  of  foliage  burn  resulted  from  all  sprays 
applied  early  in  the  season.  Dry  lim.e  sulphur  was  used  in  many 
orchards  but  did  not  appear  to  cause  more  injury  than  the  self- 
boiled,   (^jiderson). 
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Brown   rot  caused  by   Racier  jtinia   cinerea   (Bon.)    Schryt. 

There  v.'as   a  general   increase   reported   in   the  i^tlantic   states,   v/hile   in 
the  I'liddle   West  and  Pacific   st.^.tes   the  prevalence  v/ai,   the  sanic   or   less.      In 
many  sections  the   loss  v/as  said  to  be  due  to   fruit  rot  resulting   from  neglected 
spraying.      Blossom  and  tv/ig  blight  v/ere  of  very   slight  prevalence,    according   to 
the   reports  by   collaborators.      The   folljv/ing   list   indio;:tes   the  prevalence    of  the 
disease   as   compared  with   the   average  year. 

More  -  Vermont,    Massachusetts,   New  York,   New  Jersey,    Pennsylvania, 

Delaware,    Lfarylond,    Texas,   V/isconsin. 
Same   -     CDnnccticut,    Wcot  Virginia,    Ohio,    Illinois,    ..rkansc.s,    Iov;a, 

Kansas. 
Less   -   South  C^-rjlina,    Minnesota,    Oregon 

Table  ^6,      Shjv/ing   estimated  perocntago   reduction   in  yi?ld,    as   rcp:)rtcd 
by  collabor-.torc: 


>tate 


Estim;,t>-.d 
percentage 
roducti  on 
in  yield 


Stati 


Estimatr-d 
per con tag: 
reduction 
in  yi.ld 


State 


Estimated 
percentage 
reduction 
in  yield 


Vci'raont 
Connricticut 
New  York 
Psnnsylvrinia 
Delaware 


15 

12 

40 

2 


i7l->ryland 
V/est  Virginia 
South  Carolina 
X«xas 
^Arkansas 


6 

4 
10 

20 


Illinois 

Minnas  3 tf 

lov^a 

K'.nsas 


5 

1-5 
20 

5 
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Vermont;    t-.'Iuch  njvc   than  normally.   Very  few  will  t^ke  the  trouble  to 
spray  or  rcriuvc  the  old  Tnuramic3.   (Lutman). 

Massachusotts ;  Prev^.lent  throughout  the  state  and  causing  considerable 
damage.   (Osrr.unj. 

PenrisylviJiia:   General  throughout  the  state.  Most  reports  indicate  heavy 
losses,  running  as  high  as  ^O-^Ofo.   (Thurston,  Sept.  '^O) . 

Illinois;   More  abundant  this  year  than  last.  In  some  cases  a  blossom 
blight  v/ith  tv/ig  cankers  has  occurred  this  ye:.r,  similar  to  our 
previous  reports  for  peach.   (Teh on,  Aug.  l). 

North  Dakota;   We  have  had  one  case  of  brovm  rot  called  to  our  attention 
this  year.   This  is  the  first  report  I  have  had  during  the  past  four 
seasons,  and, as  far  as  I  knov/,  it  is  not  on  record  here  as  having 
occurred  in  other  seasons.   Specimens  and  cultures  showed  the  typical 
conidia.   (V/eniger)» 

Or  eg  on :  Present  but  njt  as  serious  as  usual  in  extent  of  damage  this 
year.   Dry  weather  started  early  in  the  season  and  very  little 
continued  rain  v;as  present  thr  jugh  the  ripening  and  harvest  period. 
Some  losses,  however,  Dccurrcd  locally  in  western  Oregon  following 
fall  rains.   (Barss). 


Observations  of 

April  4 
May  10  . 
May  23  . 
May  29  , 
June  9  • 
June  15 
June  20 


-rliest  occurrence,  reported  by  collaborators  in  1922. 

.  Kansas  ,  June  22  ......  Jefferson  County,  111. 

,  Nassau  County,  il.  Y.      June  22  Galax,  Virginia 

.  Lucas  *^ounty,  Ohio       June  30 Southington,  Conn. 

.  Minnesota  July  I4 'Vestminster ,  S.  C. 

.  Grant  County,  Ind»        August  1 Vermont 

.  'Jewark,  Delaware  August  I5  ♦••♦  Marion,  N.  Dak- 

,  Cobb,  V/isc'onsin 


Observations  upon  the  appearance  of  apothecia  and  ascospore  discharge 
were  reported  from,  several  states.   In  Delaware  mature  apothecia  were  observed 
April  10-  (rtdams).    Thomas  reports  brown  rot  infecti:)n  of  pluns  v;as  noted  to 
occur  earlier  th..n  usual  this  year  in  Ohi).  Tae   first  ascospore  discharge  was 
observed  April  26,  this  being  followed  by  serious  bljssom  blight.   Apothecia 
were  first  observed  May  5  in  Minnesota  and  tv;ig  blight  observed  May  29. 

Vari::tal  susceptibility 

Clinton  reports  the  Climax  and  Shiro  very  susceptible  in  Connecticut. 
Bljssom  blight  was  espicinlly  marked  in  Ohio  on  cci'tain  .\raerican  hybrids,  such  as 
Sapa,  Ohta,  Hanska,  etc.   (Thomas).  Vaughr.n  reports  that  in  Wisconsin,  where 
there  was  more  than  the  average  amount  of  brjv;n  rot,  more  European  plums  were 
bearing  than  usual.   The  soft  plums,  some  of  which  are  highly  susceptible,  are 
seldom  gr^v/n  commercially  in  Oregon.   (Barss). 

From  the  results  of  their  studies  on  the  effects  of  brown  rot  on  plums, 
^illaman  and  Sandstrom  conclude  that  in  the  field  an  important  f:  ctor  in  resistance 
■Ls  the  thickness  of  the  skin.  Varieties  showed  not  only  different  rates  of  rot- 
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ing,    but   the   character   of  growth   of  the   fungus  differed  as    to   finiount  of  fruiting, 
v/hich  v/as    in  general  greater    jU   the   surface    of   the   fruits    of   susceptible   varie- 
ties. 

Control 

Button  and  Johnston     haV©   recently  reported   on  the   results   of  spraying   and 

dusting    in   Michigan   f  jr   1^20  orid   192I. 
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Pockets  caused  by  Exoascug  pruni  (Berk.)  Fckl.  and  E.  communis  Sad. 

Plum  pockets  was  t'eported  from  four  more  states  than  last  year,  and  the 
inf jrmation  submitted  indicates  a  greater  prevalence  th^n  usual  in  1922.   Col- 
lab:)ratjrs  r-pjrted  the  disease  from  Nev/  York,  Maryland,  V/est  Virginia,  Texas, 
Illinois,  lo'.va,  and  Kansas.    Dr.  J.  V/.  Roberts,  Office  of  Fruit  Disease 
Investigations,  states: 

"The  complaints  concerning  this  disease  have  been  more  numerous 
than  usual.   Specimens  h-=.ve  Dcon   received  from  Kansas^  Nebraska,  and 
Idaho.   This  disease  has  long  been  VQcy   destructive  to  the  wild  plums 
in  Nebraska  and  Kansas." 


In  New  York  more  than  the  average  num.ber  of  specimens  wci'e  received  for 
identification  at  the  laboratory,  according  to  Chupp.   There  was  more  than 
usual  in  Illinois  where  it  v/as  very  serijus  locally  and  especially  abundant  in 
the  southeastern  section.  (Tohon).   In  '/isconsin  there  were  many  repjrts  from 
central  and  northern  counties.   European  varieties  were  little  diseased,  but 
i'lmericana  and  hybrid  varieties  vvere  most  affected.   (Vaughan).   It  was  very 
common  and  destructive  in  Iowa.   (Mclhus).   In  Missouri  the  disease  has  been 
especially  severe  on  the  wild  goose  plum  and  quite  a  number  jf  specimens  have 
been  sent  in.   (Hopkins).   Gjss  reports  a  very  heavy  infection  if  plum  pockets 
this  year  in  Nebraska.   In  North  Dakota  heavy  infection  was  obS'jrved  on  Prunus 
americana,  prunus  pumila,  and  Prunus  virginiana.   A  five  percent  loss  jf  fx-uit 
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was  estimated  on   those  hosts.   (Weniger). 

The  estimated  reduction  in  yield  fjr  states  wqs  reported  by  collaborators 
cs  follows:   Illinois  and  Kansas  1%,    Iov;a  3%.  Texas  .%  '^"'^  ^^w  York,  Maryland, 
and  V/est  Virginia  a  trt;ce. 

Dates  of  first  appearance,  according  to  collaborf.tors 

May  12  ....  Brunswick,  Missouri  May  29  ....  Minnesota 

May  19  ••••  Riley,  Kansas  June  1  ....  Prairie  du  Sac,  Wis. 

May  25  Butler  County,  Ohio  June  6  ....  Otsego  County,  N.  Y. 

May  29  ....  Shelby  County,  Indiana 

Leaf  blight  caused  by  Coccomyces  prunophorae  Higgins 

Leaf  blight  of  plums  was  reported  from  Vermont,  Massachusetts,  Connecticut, 
New  York,  Arkansas,  Ohio,  Illinois,  Minnesota,  Kansas,  and  Oregon.   In  general, 
it  was  not  severe.   In  Massachusetts  it  was  generally  present  causing  serious 
loss  of  foliage,  especially  on  European  varieties.  (Osmun,  .Aug.  l).   In  Ncv/  York 
it  'w'as  said  to  be  general,  and  important  in  some  orchards.  (Chupp).   Leaf  spot- 
ting was  reported  throughout  Illinois  and  was  slightly  more  prevalent  than  the 
average  year.   (Tchon).   In  Min:iesota  heavy  infections  were  observed  on  the 
University  Farm,  and  light  to  miod-rate  infections  in  the  Minnetonka  fruit-growing 
district  (Department  jf  PL.nt  Pethology).  In  Oreg jn  the  disease  was  reported  by 
Barss  as  fjllows: 

"Reported  as  slight  in  general  as  compared  v/ith  previous  years- 
Showed  up  according  to  fruit  inspector  Van  Trump  south  of  Solem  late 
in  the  season,  in  some  orchards  causing  considerable  damage.  Spraying 
with  Bordeaux  reported  as  of  considerable  benefit.  Early  and  prolonged 
dry  weather  conditions  starting  soon  after  bloom  undoubtedly  checked 
the  disease  at  the  start  of  the  season." 

Dates  of  first  observ.-tion,  1922 

June  13  •■•.•  Clinton  County,  111.  July  11  ....  Montgomery  Go.,  Kans. 
June  22  ....  Chautauqua  County,  H.  Y.  July  12  ....  Hamilton  County,  Ohio 
June  23  . • . •  Minnesota  September  10  Vermont 

Literature 

Dutton,  V.'.  C.  -nd  S.  Johnston.   Leaf  spot  control  on  cherries  and  plums. 
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Bacterial  spot  caused  by  Bacterium  pruni  EPS 

Bacterial  spot  was  apparently  much  less  prevalent  on  plum  than  on  peach. 
The  range  of  distribution  on  the  two  hosts  is  the  same,  but  much  fe'ver  reports 
of  its  occurrence  on  plum  are  received  from  the  states  in  the  commercial  peach 
belt. 

nccording  to  J.  v7.  Roberts,  it  is  very  severe  on  Japenese  plums  but 
seldom  reported.   It  has  been  an  important  factor  in  vviping  the  Japanese  plum  out 
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of  cornrncrcial  planting  in  the  South.   The  disease  is  established  in  west  Florida 
where  it  was  reported  as  quite  severe  this  spring.   (Burger).   Taubenhaus  reported 
it  as  causing  a  one  percent  loss  in  Texas.   It  was  reported  general  throughout 
Illinois  v/here  the  injury  due  to  it  is  confined  almost  entirely  to  the  leaves- 
(Tehon).    The  follov/mg  additional  states  reported  the  occurrence  of  bacterial 
spot  of  plum:      New  York,  Delaware,  Ohio,  Indiana,  Wisconsin,  lov/a,  and  Kansas* 

Black  knot  caused  by  Plowrightia  morbosa  (Schv/.)  Sacc. 

The  occurrence  of  black  knot  on  plum  as  it  has  been  reported  by  collabora- 
tors is  coextensive  with  the  host.   Dr.  J.  V/.  Roberts  (Office  of  Fruit  Disease 
Investigations)  states  that,  "If  one  may  judge  by  inquiries  received,  this  dis- 
ease has  been  more  than  usually  severe  during  192I  and  1922."  Collaborators  re- 
ported it  from  I/iassachusetts,  Connecticut,  New  York,  Pennsylvania,  Delaware, 
Maryland,  Virginia,  West  Virginia,  Ohio,  Indiana,  Illinois,  V/isconsin,  and 
Colorado*   In  Hew  York  carefully  pruned  and  sprayed  trees  are  usually  free  from 
the  knots.  (Chupp).     Thurston  states  that  it  is  very  abund^.nt  but  not  more 
serious  than  usual  in  Pennsylvania.   It  is  reported  as  probably  the  worst  trouble 
of  plums  in  West  Virginia.  (Giddings).   Tliomas  in  Ohio  reports  that  general 
knowledge  of  control  of  black  knot  renders  its  spread  less  thr.n  in  former  years. 

Miscellaneous  diseases 

Blue  mold  rot  (Pcnnicillium) ,  Rhizopus  rot  (Rhizopus)  and  gray  mold  rot 
(Botrytis)  -  Heavy  losses  to  plurns  and  prunes  in  storage  and  transit  occurred 
because  of  these  rots. 

Scab  caused  by  Cladosporium  carpophilum  Thura.  Reported  from  Illinois, 
Wisconsin,  Minnesota,  and  Kansas,  .inderson  reports  its  first  observation  in 
Illinois  where  it  is  co.Tirnon  on  some  kinds,  but  absent  on  most  of  the  important 
comraercial  varieties.   Reported  ^vugust  8  on  fruit  at  Waterloo,  Wisconsin  and  also 
found  in  a-ild  plums  near  Madison  by  Dr.  Bensaudo.   (Vaughan). 

Sooty  blotch  and  fly  specie  -  Fly  speck  ( Leptothyrium  pomi )  w«s  observed 
on  fruit  of  neglected'  traes-  at  Houston,  Del-ware,  /.ugust-.^.   (Adams)- 

Sooty  blotch,  caused  by  a  fungus  apparently  the  same  as  that  on  apple,  was 
identified  by  J.  ,V.  Roberts  Oin  plums  from,  the  vicinity  of  "Washington,  D.  C.   The 
spccira-ns  were  r^th^r  tudly  affected.  Roberts  states  that  th/  disease  is  oc- 
casion., lly  found  on  plums,  cspcci;.lly  those  ra.  turing  l.itc. 

Rust  caus  -d  by  P^accinia  pruni-spinost.o  Pers.  was  reported  from  Louisiana 
and  Texas. 

Bactcri..l  gum.mosiG,  cusc  njt  determined.   Observed  in  C.elifornia.   Home 
states  that  it  is  an  "imperfectly  understood  disease  difficult  to  diagnose  in 
m*ny  c-scs,  espcci.;lly  difficult  in  t'./ig  and  bud  forms."   Trunk  injury  is  found 
on  mu.ny  varieties.   The?  disease  is  loss  saiv*re  on  plum  than  on  '.pricot.   It  occur 
on  almond,  cherry,  :.nd  pcrh^.ps  c-11  stone  fruits- 
Rosette,  cr.usc  not  determined-   Dana  in  'Washington  reports  "one  very 
serious  case  of  rosette  on  Burbank  plum  was  observed  in  the  Snake  River  section. 
The  trees  were  just  coming  into  bearing,  having  been  set  in  a  block  from  v/hich 
old  peach  trees  had  been  removed." 

Yellows,  cause  unknown.   Observed  by  Dye  on  a  plum  tree  next  to  affected 
pejch  trees  at  Rochester,  Monroe  County,  IJew  York- 

Crown  gall  caused  by  Bacterium  tumef-ciens  EFS  &  Towns  -  Reported  from 
Indiana  .,nd  .^.rizona.  George  reports  it  very  serious  in  one  orchard  near  Glend^le 
Arizona, 
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Chlorosis  -said  to  be  due  to  too  much  lime  in  the  soil.   Reported  from 
Texas. 

Silver  leaf  -  a  spcci(;s  of  Stereum  seemingly  secondary  but  associated  v/ith 
silver  le^f,  reported  i.ugust  I5  from  Sturgeon  Bay,  V/isconsin.   (Vaughan). 

Frost  in.jury  -  reported  locally  severe  in  V/est  Virginia  and  Delav/are  but 
causing  no  serious  d.^mw-ge. 

Cork  spot  -  c^^use  not  determined.   V/hat  appears  to  be  the  same  trouble  is 
reported  from  Illinois  and  Kentucky,  ^^^nderson  states  that  in  Illinois  "  a  number 
of  samples  of  plums  have  been  received  showing  a  corky  area  on  the  upper  face. 
This  area  extends  to  the  seed  and  is  usually  depressed  at  the  surface  sometimes 
sho'.'ing  convolutions.   It  was  observed  in  the  University  orchard  ;;nd  was  confined 
to  two  or  three  varieties," 

Valleau  reported  a  trouble  which  he  designated  as  "h-rd  flesh  spots"  in 
Kentucky,  as  follows:   "A  disease  of  plums  has  been  noticed  the  past  season  in 
the  Experiment  otution  orchard,  especially  on  Omaha  plum.   It  results  in  depres- 
sions on  the  surface  of  the  fruit  which  are  bluish  in  color.   The  flesh  under  the 
depression  is  hard  and  shrunken.   This  condition  extends  usually  to  the  pit,  al- 
though in  some  other  varieties  the  diseased  tissue  may  be  a  smaller  m^^ss  just 
under  the  skin.   The  spot  docs  not  seem  to  spread.  V/licn  plums  are  cooked  which 
have  only  a  mild  case,  the  diseased  tiscues  remain  as  a  hurd  bull  of  tissue  often 
attached  to  the  pit.   The  same  disease  was  noticed  severd  years  ago  on  two  or 
three  Prunus  Americana  x  P.  triflora  hybrids  at  the  Minnesota  fruit  breeding  farm. 
It  is  not  a  spray  injury  as  it  has  been  seen  on  unsprayed  trees.   Only  triflora 
or  triflora  hybrids  have  so  far  been  seen  which  are  affected." 

Gum  spot  and  internal  brovming  -  causes. not  determined,  apparently  con- 
nected with  the  very  hot  and  dry  growing  season,  were  reported  from  Oregon  (Barss, 
PI.  Dis.  Bui.  6:  143.  1922). 

Top  soursap  -  causo  not  determined.    Reported  by  Hornc  from  California 
as  "severe  generally  on  very  porous  soils  and  on  shallow  soils.  Grov/ers  believe 
in  some  loclities  that  trees  on  Hyrobolan  root  have  suffered  more  than  on  peach 
root  in  these  soils." 

Spray  injury  -  reported  by  Dana  from  V/ashington. 

Mistletoe  was  reported  by  Brown  in  ..riziona  us  occurring  in  "two  specimens 
of  yellov/  egg  plum  tho;t  were  found  attacked  by  Phorudendron  flavcscens.   The  hosts 
were  growing  in  the  Aiiavaj:3»i  and  3an  Pedro  Valleys  near  cottonv;oods  heavily  laden 
with  the  mistletoe." 


CHERRY 


Leaf  spot  cr.used  by  Coccomyces  hienalis  Higgins 

There  vfas  a  general  increase  in  the  prevalence  of  leaf  spot  of  yellov/  leaf 
of  cherry,  particularly  in  the  conmercir.l  cherry  region  of  the  lower  Lake  states. 
Weather  conditions  were  particularly  favorr,ble  for  the  establishment  of  the  disease 
this  spring.  It  is  usually  found  that  conditions  f-;vorable  to  epidemic  outbreaks 
of  this  disease  are  quite  similar  to  those  f .voring  apple  scab.  Defoliation,  and 
the  resultant  undersized  fruit,  weakening  of  the  trees  miaking  them  more  subject  to 
winter  injury,  and  loss  of  next  year's  blossom  buds  were  reported  as  due  to  severe 
infestation  by  this  fungus«   Gardner -observes  that  in  Indiana  Guirmosis,  devitaliza- 
tion of  trees,  and  borer  attack  are  associated  with  premature  defoliation  caused  by 
j{  this  disease*  Very  severe  on  all  unsprayred  trees. 
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The  prevalence  of  the  disease  compared  with  the  average  year  as  reported 
by  collaborators  in  1922: 


More  s  Connecticut,  New  York,  Pennsylvania,  Maryland,  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  Iowa,  Kansas 

Same:  Massachusetts,  Delaware,  Virginia,  V/est  Virginia,  Arkansas, 
Mssouri 

Less:   Oregon 


The  following  estimates  of  the  percentage  reduction  in  yield  v/ere  reported 
by  collaborators:  25,  Ohio;  I5,  Kentucky;  I9,  Pennsylvania;  8,  Maryland;  5  to  7» 
New  York;  6,  Iowa;  5»  ^rrkansas,  Indiana,  Kansas;  1,  Delaware;  trace,  V/est  Virginia, 
Illinois.  ^ 

New  York:  Very  severe  on  all  unsprayed  trees-   (Chupp). 

Pennsylvania:   The  cherry  leaf  spot  appears  to  be  epiphytotic  throughout 
central  and  southeastern  Pennsylvania,  causing  considerable  defolia- 
tion-  (Thurston,  June  2'j), 

Virginia:   Leaf  spot  is  general  and  severe  on  unsprayed  trees.  One  hundred 
percent  infection  and  IC^o  defoliation  noted  July  14*  Many  people 
believe  it  is  natural  for  the  cherry  to  lose  its  leaves  in  midsummer. 
(Frorame,  July  I9). 

Ohio:  Defoliation  of  cherry  trees  very  common  early  in  August.  In 

southern  Ohio  many  trees  blossomed  the  second  time  late  in  August, 
Fifty-seven  reports  have  come  to  us  this  year.   (Thomas).  1 

Indiana;   The  worst  cherry  disease.  Generally  distributed  in  state  and 

early  rains  very  favorable  to  disease.   (Gardner).  1! 

Illinois:   Cherry  leaf  spot  is  very  prevalent  and  causing  almost  complete 
defoliation  on  the  sour  cherries  throughout  southern  Illinois.  It  is 
also  generally  prevalent  in  all  parts  of  the  state  where  I  have  been. 
I  think  it  v/ould  be  safe  to  say  that  it  is  general  throughout  the  statj 
and  unusually  severe.   (Anderson).  1 

Michigan;   V/orst  in  years.  Crop  loss  in  Grand  Traverse  and  surrounding 
counties  so  far  as  salable  fruit  of  size  is  concerned,  total  in  some 
orchards.  Spraying  careless  or  neglected.  College  spraying  experi- 
ments have  given  perfect  control  in  that  region.   Trade  papers 
estimate  loss  in  yield  in  cherry  district  at  IC^a.   Local  papers 
estimate  loss  at  2%»     Higher  figure  seems  probable  from  appearance 
majority  of  orchards  seen  from  road  On  recent  trip  through  northern 
section.   In  Berrien  County  loss  slight.   In  Van  Buren  County  loss 
extrem.cly  heavy.  Dust  has  given  good  control  with  Morello  in  Grand 
Traverse  County.   (Farrand). 
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Earliest  appearance  of  dis^^ase,  according  to  collaborators.  1522. 
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May 

19.... 

May 

27.... 

.June 

b    ... 

. 

r 

June 

b    . .  . 

June 

d    ... 

Paycttcvillc ,  urkansas 
Bloomficld,  Missouri 
liontgomery  County,  Ohio 
Madison  County,  Indiana 
Vi':;baunsee,  Kansas 


Madison, 
V urictal  susceptibility 


June  13  Clinton  County,  Illinois 

June  15 Nev/  Castle,  Delav/are 

June  25 Ulster  County,  New  York 

June  27  Pennsylvania 

July  14  ...••  Bedford,  Maryland 
July  22 .Stamford,  Connecticut 


The  follo'^/ing  varieties  were  observed  severely  affected  in  Wcw  York: 
Richmond,  Montmorency,  and  Morello.  (Chupp).  Prevalent  on  swe^t  and  sour  cherries 
in  Delaware.   (Adams).   Burkholder  reports  the  disease  was  n5t  well  controlled 
in  the  '.Vragg  and  Morello  by  sprays  in  Indiana. 

Control  measures 


Clinton  states  that  liuc  sulphur  und  Bordeauc mixture  gave  good  results  in 
control  in  spraying  experiments  in  Connecticut.   In  Ulster  County,  How  York  both 
dusting  and  spraying  have  given  good  control  of  cherry  leaf  spot  with  a  small 
difference  in  favor  of  spraying.   Observations  in  Onondaga  Co«,  H.  Y.,  show  thet.the 
disease  was  most  abundant  in  orchards  that  did  not  receive  the  petal  fall  applica- 
tion and  one  at  the  time  the  shucks  '.vcre  coming  off.   Apparently  the  shuck  spray 
was  the  critical  one.  Clean  cultivation  noticeably  helps  in  its  control  in 
Indiana,  according  to  Burkholder.  Vaughan  reports  satisfactory  control  in 
Wisconsin  with  three  sprays  of  Bordeaux  mixture  3-3-5^  but  lime  sulphur  was  not 
so  successful.   In  Kansas  either  Bordeaux  mixture  or  lime  sulphur  controls  it 
satisfactorily  if  applied  at  right  time.  (Stokdyk).  Johnston^  and  Dutton,  as  the 
result  of  experiments  during  I92O  and  I92I,  in  Michigan,  report,  "lime-sulphur 
solution,  Bordeaux  mixture,  sulphur  dust,  and  dehydrated  copper  sulphate  dust 
b^ing  used.  On  the  cherry  trees,  the  results  on  the  whole  show  that  Bordeaux 
mixture  ranlced  highest  in  leaf-spot  control,  but  caused  many  of  the  loaves  to  fall. 
Lime  sulphur  ranked  second,  and  the  dust  applications  a  little  lower  than  the 
line  sulphur." 
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1.  Button,  V/.  C.  and  S.  Johnston.   Leaf  spot  control  on  cherries  and 
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Brown  rot  caused  by  Sclerotinia  cinerea  (Bon. )  Schr5t. 

The  prevalence  of  brown  rot  comp.red  with  the  average  year  was  reported  as 
follows:  More  -  Connecticut,  New  York,  Pennsylvania,  and  Indiana;  average  - 
Delaware,  J^rkansas,  Ohio,  V'isconsin,  lov/a,  Kentucky,  Tennessee,  and  Oregon;  less  - 
i^cst  Vrrg-inia,  Illinois,  and  Kansas.   The  most  general  injury  was  in  the  form  of 
fruit  rot.  Blossom  and  twig  blight  were  of  slight  pr-^.valence.   In  Hew  York  brovm 
rot  on  blossom  pedicels  of  cherries  was  more  general  r.nd  severe  than  usual.  ( Chupp) 
In  Orleans  and  Monroe  Counties,  N.  Y.  the  rot  was  very  severe  on  sweet  cherries. 
(Smith  ?^nd  Pierstorf  f ) .   Barss  reports  the  blossom  blight  as  common  in  western 
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Oregon  but  causing  flight  dair.age  in  most  sections.   In  the  Umpcua  Valley  it  was 
reported  about  the  same  as  last  year,  injuring  up  to  IQ/o  of  the  bloom.    The  per- 
centage loss  by  states  as  reported  by  collaborators  is  as  follows: 


Connecticut  ....  I5 

Nev;  York 8 

Pennsylvania   ...    10 

Delaware    2 

Maryland 3 


iVest  Virginia  ...  5 

Kentucky 10 

Tennessee 5 

Arkansas 4 

Ohio  2 


Indiana  ....  t 
Illinois  ...  1 

V/isconsin  ...  t 
Washington  ..   .5 


Dates  of  first  occurrence  of  disease  observed  by  collaborators.  1922. 


March  24  ...  Pratt,  Kansas 

May  1 V/ayne  County,  II.  Y, 

May  25  Crawford  County,  Ohio 

June Payetteville,  ^rk. 

June  1 Knox  County,  Indiana 


June  15.'»«  New  Castle  Co.,  Dela«  . 
June  22  ,...V/est  Hartford,  Conn. 
July  3  ••••  Edwards  County,  111. 
July  15-.  ••  Sturgeon  Bay,  V/is* 


Control  of  brov/n  rot 


In  Connecticut  neither  dusting  nor  spraying  v;as  very  effective.  (Clinton). 
In  New  York  it  is  deemed  advisable  that  the  pre-blossom  spray  (or  dust)  for  the 
prevention  of  brown  rot  blossom  blight  of  cherries  should  be  applied  at  a  stage 
of  developm.ent  correspomding  to  that  in  peaches  when  this  application  is  recom- 
mended.  Lime-sulphur  1-^0  or  ^0-10  sulphur  arsenate  dust  is  recomraended  for 
peaches  v/hen  the  blossoms  show  pink  in  that  state.   In  Oregon,  Barss  reports  that 
Bordeaux  applied  as  the  blossoms  open  v/as  very  beneficial. 


Miscellaneous  diseases 

Powdery  mildew  caused  by  Podosphaera  oxyacanthae  (?r. )  De  Bary.   The  usual 
average  prevalence  was  reported  from  Vermont,  ,7est  Virginia,  Ohio,  Indiana, 
Illinois,  Iowa,  and  Kansas.   Lutraan  stated  that  it  was  more  common  in  Vermont  than 
he  had  ever  seen  it  before.   It  was  reported  more  or  less  general  in  Ohio.   Mclhus 
estimated  a  3'?^  reduction  in  yield  for  Iov;a. 

Black  knot  caused  by  Plowrightia  morbosa  (Schw. )  Sacc.   Reported  from  Kew 
York,  V/est  Virginia,  Ohio,  Minnesota,  and  Idaho.   It  is  generally  distributed  in 
West  Virginia  and  one  of  the  v/orst  troubles  with  sour  cherries,  causing  a  reductio 
in  yield  estimated  at  ^S-. 

Crov/n  gall  caused  by  Bacterium  tumefaciens  EPS  &.   Towns.   Reported  by 
Dana  from  vVashington. 

Bacterial  gurraosis  caused  by  Bacterium  cerasi  Griffin  -  reported  from 
Washington,  and  Oregon.   "Reported  from  all  over  western  Oregon.  Apparently  as 
bad  or  worse  than  last  year.   Some  orchards  in  Lane  County  reported  free  from 
trouble;  others  damaged  up  to  I5  or  20%.  Cate  reports  that  many  large  lirubs  are 
being  affected  in  AsMand  district  where  the  disease  appears  worse  than  last  year 
in  many  places.  None  reported  from  east  of  Cascades."   (Barss). 

Scab  Ccused  by  Cladosporium  carpophilum  Tlrium.  Reported  from  Iowa  by  Melhusj 
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Root  trouble,  cause  not  determined.   In  Chautauqua  County,  New  York  many 
complaints  of  root  troubles  on  cherries  are  being  received.   V/inter  injury  and 
root  rot  arc  both  probably  prevalent.   (palmer). 

Fruit  rot,  caused  by  fungus  not  determined.   Reported  by  Dana  from 
Washington. 

Imperfect  pollination.   Thom.as  in  Ohio  reports  upon  imperfect  pollination 
that  is  similar  to  reports  by  several  investigators  on  apples.   "Because  of  the 
continued  cool  wet  period  at  the  time  cherries  were  in  full  blossom  which  re- 
sulted in  very  limited  activities  of  bees,  there  is  a  surprisingly  large  number 
of  cases  of  imperfect  pollination  resulting  in  a  heavy  dropping  of  fruit.   These 
hollow  or  bladdery  fruits  arc  characteristic  in  having  no  seed." 

Spray  in.jury.  Clinton  reports  injury  v/here  lead  arsenate  and  nicotine 
sulphate  wore  used  on  cherries  in  Connecticut,  although  lilac  and  tulip  trees 
sprayed  at  the  same  time  were  not  injured. 

Frost  injury  was  reported  by  collaborators  from  Delaware  and  Vfashington, 
and  Adams  estimates  a  20^i  reduction  in  yield  for  Delaware.   In  V;'ashington  Dana 
reports  that  the  injury  assum,ed  the  form  of  a  shot-hole  type  on  the  leaves. 
According  to  "Weather,  Crops,  and  Markets"  the  i^pril  freeze  caused  loss  to 
cherries  in  iJew  England,  Pennsylvania,  Maryland,  Delaware,  Kentucky,  '.bst  Virginia, 
Ohio,  Indiana,  and  Illinois. 

't/inter  injury  v/as  reported  from  Ohio  and  'Washington.   Dana  has  reported 
injury  largely  due  to  severe  winter  of  1919-20  becoming  apparent  during  the 
present  se^-^son  and  showing  up  in  severe  form  in  the  Jnake  River  and  Columbia 
River  Valleys,  lindcrson  reports  that  in  Illinois  a  number  of  cherry  trees  in 
various  parts  of  the  state  died  very  suddenly  this  year  from  c^n  unknov/n  cause, 
possibly  winter  injury. 
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Brov/n  rot  caused  by  Sclerotinia  cinerea  (Bon.  )  SchrlSt. 

The  presence  of  fruit  rot  was  reported  from  two  states  in  the  East  -  New 
York  and  Connecticut.   In  the  Pacific  Coast  states  there  was  a  general  increased 
prevalence  reported  from  California  c*nd  Oregon.   The  injury  was  for  the  most  part 
in  the  form,  of  blossom  and  t\rig,   blight.   Fields  reported  that  the  fungus  did  much 
dam.age  in  Canta  Clara  Valley  this  year  and  v;as  present  also  in  other  localities 
in  California.   Barss  stated  that  in  Douglas  County,  Oregon  (not  a  large  crop) 
blossom  and  twig  blight  were  bad,  worse  than  last  year,  causing  about  ^Cf'  loss, 
according  to  the  County  /-^gcnt.   In  Hood  River  and  ./asco  Counties,  \/hich  arc  the 
chief  apricot  sections,  twig  o.nd  blossom  blight  were  very  severe  in  some  locali- 
ties ^nd  orchards* 
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Rudolph,  B.  ;„   jvpricot  bro'.vn  rot  control*  Calif,  t^gv ,   Exp.  Sta. 
Cofcr.  to  Circ.  238  (2)  p.  June,  1922. 

Other  diseases 

Blight  c^iuscd  by  Coryneum  bci.jerinckii  Cudom.  -Only  two  reports  were 
received  on  this  disease,  although  it  is  known  to  be  present  in  other  states. 
In  Idaho  it  is  considered  the  most  important  apricot  disease  end  the  spotting 
of  fruit  in  the  mcrkets  was  quite  common  this  year.   (Hungerford)-   The  dis- 
ease was  reported  from  Douglas  and  Josephine  Counties,  Oregon  as  abundant,  pro- 
ducing about  5/0  loss%  All  varieties  were  reported  affected*   (Barss)* 

Shot  hole  c^^used  by  Cylindrosporium  pudi  Karst--  reported  from  Texas. 
{ Taubcnhaus) • 

Bacterial  spot  caused  by  Bacterium  pruni  EFS  -  First  report  for  Illinois; 
found  tv/icc  (Saline  and  Massac  Counties)  in  the  extreme  southern  part  of  state. 
First  observed  July  22  at  Carrier  Mills,  Saline  County. 

Crown  gall  caused  by  Bacterium  tumefaciens  EFS  &  Towns*  -  Reported  to       P"'' 
cause  2  to  5%  loss  in  Arizona.   (Brown). 

Frost  in.jury  -  Apricots  were  seriously  injured  by  the  frosts  in  California 
during  the  second  week  in  i^pril.   No  reports  are  available  on  injury  in  other 
sections  in  the  commercial  apricot  sections  of  the  V/est.  The  following  account 
appeared  in  the  California  Citrograph  7:  263.  June,  1^22: 


Ind: 


iit: 


"Several  deciduous  fruit  crops  in  both  northern  and  southern 
California  were  seriously  damaged  by  cold  weather  during  the  first 
two  weeks  of  April, according  to  recent  reports. 

"As  a  result,  the  season's  apricot  crop  will  be  very  materially 
reduced  in  all  sections,  it  is  stated.  Added  to  a  loss  by  dry  rot 
for  this  fruit  in  the  central  part  of  the  state,  the  frost  damage 
will  probably  cut  down  the  estimates  on  the  apricot  orop  for  this 
year  by  one-half." 

Scab  caused  by  Cladosporium  carpophllum  Thiim.  Fruit  infection  observed 
in  July  at  V/allingford,  Connecticut  (Clinton);  and  an  estimated  reduction  in 
yield  of  Ifo  was  reported  for  Texas.   (Taubenhaus). 

Root  knot  caused  by  Heterodera  radicicola  (Greef)  Mull.   Reported  as 
common  in  Arizona.   (George). 

its 
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Frost  injury 

Injury  to  grapes  occurred  during  the  latter  part  of  ..pril  and  the  first 
week  in  May.   Very  little  inforrr.ation  v/as  submitted  by  collaborators  and  most  of 
the  information  has  been  obtained  through  the  monthly  summary  in  "Climatological 
Data"  for  iipril  and  If.ay .      The  injury  was  most  prevalent  in  some  of  the  Atlantic 
and  Lake  states  and  the  Pacific  Coast  states.   In  Hew  York  during  /^pril  and  on 
May  1  frost  damage  was  considerable.  Grapes  in  Chautauqua  County  were  injured 
to  the  extent  of  2^%.   Observations  in  Delaware  show  that  frost  injury  on  grape 
was  less  severe  than  last  year.   The  greatest  loss  was  experienced  in  low  sec- 
tions-  It  was  observed  in  the  Dover  section  that  grov/ers  practicing  early 
cultivation  experienced  the  greatest  loss  through  freezing  of  buds.  Adjacent 
vineyards  v;here  cultivating  was  done  after  bud  opening  showed  no  frost  injury. 
(Adams).  During  the  last  two  weeks  in  ^.pril  frosts  and  freezing  temperatures 
occurred  on  several  days  doing  considerable  damage  in  limited  areas  to  grapes  in 
Indiana,   y^pril  frosts  did  some  damage  to  grape  vines  in  the  northern  and  central 
portions  of  California. 

Black  rot  caused  by  Guif;nardia  bidwellii  (Ellis)  V.  &  R. 

Because  of  the  reduced  setting  of  fruit  last. year  due  to  frost  injury  many 
vineyards  were  not  thoroughly  sprayed.   As  a  result,  the  disease  became  serious 
favoring  an  increased  wintering  over  of  the  fungus.  V/ith  favorable  weather  con- 
ditions a  general  epidemic  could  be  predicted,  but  failed  to  materialize  except 
in  the  northeastern  states  as  a  group.   The  relative  prevalence  compared  with  the 
average  year  is  indicated  in  the  following  list. 


More  -  Nev/  Hampshire,  Vermont,  Massachusetts,  Connecticut,  Hev/  York,  i 
Pennsylvania,  Delaware,  I.'iaryland,  Ohio,  Michigan,  Illinois,  . 
V/isconsin,  Arkansas,  Texas,  Kansas.  | 

Same  -  Hew  Jersey,  Vv'est  Virginia,  Virginia,  South  Carolina,  Georgia,  j 

Florida,  Mississippi,  Louisiana,  Indiana,  Missouri,  Iowa,       ) 

Minnesota  ♦ _       __  _  _ __   ,  [ 


The  disease  v/as  most  important  as  a  fruit  rot  but  serious  leaf  and  tv/ig 
infection  was  reported  in  some  sections,   u'eather  conditions  were  favorable  for 
its  eiirly  appearance  on  the  fruit  and  infected  fruit  was  generally  observed 
during  the  month  of  July. 

Collaborators  reported  the  following  percentage  reduction  in  yield: 

Hew  Harnpshi  re  t    Tennessee  20     Ohio  5 

Connecticut 20  South  Carolina  .  12. 5  Indiana  ....  2 

New  York 2    Georgia  10  Illinois  .--  3 

Pennsylvania  5  Mississippi  ...-   5  V/isconsin  ..  5 

Delaware  ^  Louisiana  ......   t  Minnesota  ..  t 

Maryland 10    Texas o     Iowa 5 

Kentucky  .-;-, 25    Arkansas  8     Kansas  2 

'vest  Virgini; 20 


^5°  GR.;PE  -  Black  rot,  Oovmy  mildew 

Observations  on  the  earliest  occurrence  of  the  disease  according  to  collaborators; 


Allen  County,  Ind. 
Shelton  County,  Conn. 
Montgomery  County,  Kans 
Massachusetts 
xVbingdon,  Virginia 
Monroe,  Wisconsin 
Dover,  New  Hampshire 
Vermont 


April  10  ...  Perry  County,  Ohio  July  7  .. 

May ....  Payetteville,  i^rk.  July  9  •• 

May  1 Clemson  College.  S.  C.  July  12  . 

June  agricultural  College, Miss. .July  13  « 

June  2  Dakota  County,  Minn.  July  13  • 

June  9  Dover,  Delaware  July  I7  - 

June  9  Gt.  Clair  County,  111.  July  22  , 

June  9  V/ashington  County,  Ko.  August  I5 

July  1 Ulster  County,  Nev/  York 

Control  of  black  rot 

It  is  apparent  that  thorough  control  v/as  not  secured  this  year  because  of 
failure  to  correctly  time  the  early  application.  Early  applications  of  Bordeaux 
mixture  4-4~5*-'  g^ve  partial  control  in  Delaware,  (.-^dams).   Black  rot  is  controlled 
by  careful  spraying  v/ith  Bordeaux  mixture  in  Mississippi,  but  must  be  thorough 
and  timely  for  successful  control.   (Neal).  Failure  to  secure  thorough  control 
in  Indiana  was  attributed  to  difficulty  of  making  Bordeaux  mixture  stick  in  the 
fruit  clusters.   (Gardner). 

Dovmy  mildev/  caused  by  Plasmopara  viticola  (B.  a  C.)  Berl.  &  de  Toni 

The  occurrence  of  the  disease  v/as  not  reported  from  as  many  states  east 
of  the  Mississippi  as  in  the  case  of  black  rot.   The  prevalence  was  normal  for 
the  most  part.   Leaf  infection  was  the  most  general  symptom  and  fruit  infection 
was  reported  only  from  Mew  York,  Tennessee,  Ohio,  Illinois,  and  Kansas. 

The  estimated  reduction  in  yield  for  1922  was  reported  by  collaborators 
as  follows:  New  York,  .5^^-);  Maryland,  4/^b;  Kansas,  '^fo;   and  a  trace  in  Illinois  and 
Iowa. 


* 


Earliest  observations   on  the   occurrence   of  the  disease     as   reported  by  collaborator 


June  3 Logan  County,    Ohio 

June  9   Clair  County,    Illinois 

June  20 Clemson  College,   S.    C. 

June   22 Cos  Cob,   Connecticut 

July    Tompkins,   New  York 


July   1 Wright  County,   Minn. 

July  7 Newcastle,   Dela. 

July  31 Oconto,   Wis- 

iiugust  8   ....  Crawford,    Kansas 


In  New  York   the  disease  was    found  on  the  Delaware  variety   near  Ithaca,   and 
in  Westchester  County,   Niagara  and   Agawam  were  affected  while  Concord   in   the   same 
vineyard  was  healthy.      (Chupp),      The  Pern  Mandsen  variety  was  not  as   susceptible 
as   others   in  Kansas.      (Stokdyk). 
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Anthracnose  caused  by  Gloeosporium  ampelophagum  (Pass.)  Sacc.  . 

No  unusual  outbreak  of  the  disease  v/as  reported  this  year  and  was  said 
to  be  of  economic  importance  only  in  Maryland,  South  Carolina,  and  Arkansas. 
The  distribution  of  the  disease  was  extended  to  one  additional  state,  the  first 
occurrence  being  reported  for  Minnesota.   The  disease  was  of  greater  prevalence 
than  usual  in.  Pennsylvania,  South  Carolina,  and  Ohio.   About  the  usual  preva- 
lence compared  with  the  average  year  was  reported  by  collaborators  from  Maryland, 
Florida,  Louisiana,  Arkansas,,  Michigan,  and  Kansas,  while  there  was  slightly 
less  in  Wisconsin.   The  following  estimated  reductions  in  yield  were  reported: 
Maryland,  trace;  South  Carolina,  3%;  and  Arkansas,  l/o. 
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•  Powdery  mildew  caused  by  Unoinula  neoator  (Schw.j  Burr* 

No  increased  prevalence  compared  with  the  average  year  was  observed. 
Collaborators  report  the  occurrence  of  the  disease  from  New  York,  Pennsylvania, 
Maryland,  V/est  Virginia,  /.rkansas,  Ohio,  Illinois,  Wisconsin,,  Iowa,  and  Arizona. 
The  following  varietal  susceptibility  was  observed  in  a  vineyard  in  Monroe 
County,  liew  York:  Concords  and  V/ordens,  no  infection;  Catawbus,  25%  infection; 
and  lOOfo  infection  on  a  variety  of  red  gra^:.e..  (Chupp).  Hot  as  serious  as  last 
year  in  Illinois,   .'ippeared  late  in  the  season  and  has  .caused  little,  if  any, 
damage.   (Anderson).   The  following  estimated  reductions  in  yield  were  reported: 
New  York,  5  "to  lO^o;  Maryland,  1%;    and  iirkansas  and  Iowa,  a  trace.  For  the 
control  of  the  disease  in  California,  Bioletti(l)  recommends  the  application  of 
sulphur  when  young  runners  are  out  10  or  12  inches  or  less  (in  interior  valley); 
a  second  sulphuring  at  blooming  time;  and  a  third,  if  needed,  when  mildew 
threatens  the  fruit  in  midsummer.   The  first  sulphuring  should  be  very  thorough, 
and  the  sulphur  used  must  be  very  fine  and  free  from  grit.   It  is  best  to  control 
mildew  early,  as  suminer  dusting  at  high  temperatures  may  produce  sulphur  burn 
of  foliage. 
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The  following  three  tables  indicate  the  prevalence  of  fruit  rots  occurring 
in  transportation  as  reported  by  inspectors  of  the  Bureau  of  j.gricultural  Econom- 
ics at  points  of  destination.   No  attempt  is  made  to  present  the  data  available 
from  inspectors  v^here  a  mixture  of  several  rots  are  established.   The  reports 
indicate  that  the  most  prevalent  combination  is  that  of  blue  mold  rot  with  gray 
mold  rot.   Judging  from  the  number  of  carloads  affected,  reliitive  importance  of 
the  rots  would  be:'  blue  mold  rot,  gray  mold  rot,  Rhizopus  rot. 

Table  99-   .nmounts  of  blue  mold  rot  in  shipments  of  grapes  as  indicated 
by  examination  of  cars  at  df^stination  by  inspectors  of  'the  Bureau  of  jugricultural 
Economics,  August  7  -,  October' 3l>  1922. 


Origin'  of 
shipment 


Wo.  of 
cars 

with 
decay 


Range  of 
percent- 
age of 
decay' 


Origin  of 
shipment 


No.  of 
cars 
with 
decay 


Range-  of 
percent- 
age>of  ; 
decay 


California 


Michigan 
New  York 


G5 

276. 
■11 


50-100 
20-45 
1-18 
1-18  • 
■     Go 


New  York 
Unknown 


Total  No-    cars 


24 
12 
10 
22 


1-10 

50-95, 

15-30 

1-12 
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Table   100.        Amounts' of  gray  mold   rot   in  shipments   of  grapes   as   indicated 
by   examination  of  cars   at  destination  by   inspectors   of  the   Bureau   of  Agricultural 
Economics,    July  3I  -  December  29,    1922. 


Origin  of 
shipment 


Wo.  of 
cars 
with  . 
decay 


Range  of 
percent- 
age   of 
decay 


Origin  of 
•shipment 


Wb.of 
cars 
with 
decay 


Range   of 
percent- 
age  of 
decay 


California 


Michigan 
New  York 


23 

35- 
272 

4 

.5 

5 


50-95 

20-45 

1-10 

2-12 

30-G5 


North  Carolina 

Pennsylvania 

Unknown 


Total  No.    cars 


1- 

1 

3 
8 

11 


2 

2 

50-95 
20-40 

2-18 


322. 
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Table  101.   Showing  amounts  of  Rhizopus  rot  in  shipments  of  grape  as 
indicated  by  examination  of  cars  at  destination  by  inspectors  of  the  Bureau  of 
Agricultural  Economics,  r-.ugust  ']   -  December  '] ,    I922. 


Origin  of 
shipment 

No.  of 
:cars 
:v;ith  decay 

•  Re-nge  of  : 
,  percent-  : 
.  ago  of 

,  decay    : 

:  Origin  of 
:  shipment 

:Ho.  of 
.cars 

:with 
:decay 

:  Range  of 
percentage 
of  decay 

California 

;     2 

1  ; 

2  : 

:   20-30    : 
•    1-10    : 

3    : 

2-90    : 

:  Unknown 

:  Total  Ijo.  cars  , 

:     1   : 

2 

95 

2-25 

Illinois        ; 
Michigan        : 

59   : 

Miscellaneous  diseases 

Crov/n  gall  caused  by  Bacterium  tumefaciens  ?JFS  &  Towns--  Reported  in  only 
a  few  vineyards  in  IMew  York.  Orm   vineyard  in  Orange  County  with  nearly  every  one 
of  200  vines  affected.   (Ghupp).   Solby  states  that  it  is  frequent  upjn  grape  in 
Ohio,  but  is  guarded  against  v.'here  grape  cuttings  are  gro'.vn. 

Dead  arm  caused  by  Cryptosporella  viticola  (Red.)  Shear  -   Reported  from 
New  York,  Ohio,  Indiana,  Michigan,  and  Kansas.   Generally  reported  as  only  locally 
important. 

Ripe  rot  caused  by  Me lane  on  ium  f u lig  ineum  vScrib.  &  Viala)  Cav.  -  Of  local 
importance  in  Delav/are  and  observed  on  the  Iliagara  and  Agawam  varieties,  September 
9-  (/idams).   Increased  prevalence  v/as  reported  for  ?lisi.issippi.   The  rot  was  very 
severe  on  white  grapes  in  many  localities.   The  affected  fruit  usually  hardens 
and  hangs  on  the  vine.  (Neal).  From  Missouri,  iw  o.  Rhoades  of  the  Missouri  Fruit 
Station  reported  as  follov/s: 


"Occurring  on  Moore '5  Early  and  Concord  despite  unusually  dry  summer, 
and  even  in  spite  of  thorough  spraying  for  black  rot  in  one  vineyard."  ■ 

Leaf  spot  caused  by  Cl.aaosporium  viticolum  Cos.  -  Slightly  prevalent  in 
Louisiana.  (EdgertonJ. 

Texas  root  rot  caused  by  Ozonium  omnivorum  Shear.  -  ;.n  estimated  loss  of 
5%  reported  from  Texas.   ( Taubenhaus) . 

Rust  caused  by  Phvsopella  vitis  (Thum)  Arth.   -  The  disease  was  reported 
from  only  one  place  in  Florida  this  year-   The  infection  was  slight  but  the 
varieties  showed  differences  in  susceptibility.   (Burger). 

Root  rot  caused  by  Clitocybe  spp.  -  Reported  by  ...  S.  Rhoades  from 
Missouri:   "Of  great  importance  in  low-lying  or  poorly  drained  parts  of  vineyards 
where  but  a  few  or  even  the  majority  of  the  vines  in  these  parts  may  be  affected. 
It  is  a  rather  slow  working  root  rot.   In  badly  affected  vines  accompanied  by  a 
drying  up  of  the  leaves  and  fruit  and  general  death  of  the  vines  shortly  before 
the  ripening  period." 
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Frost  injury 

The  spring  freezes  during  the  latter  part  of  April  and  first  part  of  May 
v;ere  quite  destructive  to  strawberries  in  many  of  the  .'itlantic  states,  upper 
Ohio  Valley,  and  Appalachian  section.   The  earlier  varieties  were  more  generally 
affected.   The  injury  resulted  in  killing  of  blooms  or  partial  injury  so  that 
the  ripened  fruit  was  misshapen.   In  Brldgeville,  Delaware,  April  20,  the 
Superior  variety  was  affected  to  the  extent  of  yOfo,  v/hile  Kellogs  Premier,  Success 
and  Mascot  were  more  resistant.   (Adams). 

Leaf  spot  caused  by  Mycosphaerella  fragariae  (Schw.)  Lindau 

Leaf  spot  is  generally  reported  from  all  the  important  commercial  straw- 
berry producing  sections.   The  disease,  according  to  all  reports,  is  apparently 
established  wherever  the  host  is  grown.   Serious  losses  are  occasionally  re- 
ported and  wecither  conditions  were  particularly  fuvorable  for  infection  during 
the  spring  months  in  many  of  the  Atlantic  states.    The  most  severe  occurrences 
were  reported  from  Illinois  and  Minnesota. 

J 

Illinois:   V/orse  than  I  have  ever  seen  it  before-   Probably  due  to  the 
wet  spring.  Caused  serious  foliage  loss  in  many  patches.  Dry 
weather  seems  to  have  checked  it.  Most  growers  burn  old  patches 
at  this  time  and  new  patches  are  not  suffering.   (Anderson). 

Minnesota;   Early  in  June  heavy  infections  were  found  on  old  beds  but 

only  very  light  infections  on  the  new  beds.   At  the  present  time  leaf 
spot  is  becoming  much  more  serious,  and  in  many  cases  the  leaves  are 
so  badly  spotted  that  the  vines  are  dying;  particularly  heavy  in- 
fections have  been  found  in  Goodhue  :.nd  Isanti  Counties.   (Section 
of  Plant  Pathology). 


STRAWBERRY  ^  L««if  apot,  Leaf  scorch 
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Losses    v/-^  re    reported   as    follows:      Nov/  York,    'i/'o; 
Texas,    Illinois,    Wisoonsin,    tifcsCo;   and  Iowa  5%» 


Louisiana,    1%:    Arkansas, 


T...bl'j    102.      D:^tc5   of  first  appenrnncc,    according   to  coll'iborr.tors,    19^2. 


State 

:                   Date 

:               Locality 

Vermont 

.      Liay   1 

Connecticut 

:      ivlay   26 

:    Union 

Nov/  York 

•      June   2 

:    Chautauqua 

Delaware 

June 

Brid^eville 

Mississippi 

:      t'lay   G 

Iauderdo.le 

Lonisi&na 

January 

Harmiond 

Ohio 

r;lay    24 

Portage  County 

Indiana 

May   9                                  : 

Daviess  County 

Illinois                      ; 

June  9 

0 'Fallon                                  i 

Minnesota                    : 

iv"ay    27                                  : 

Ramsey   County                       | 

Missouri                      : 
1                                                   : 

Hay    19                                  : 

Bloon^field                               ; 

Many  varieties   of  strav/bcrries   are  being   grovjn   v/hich   shov.-   consider^.blc 
resistance   to   the  disease.      Clinton   r^^ports    the   lupton   lis  very   susceptible   in 
Connecticut.      The   following   oDscrvations   were   reported  by  Chupp   in  New  York: 
Marshall  and   Glen   Mary   most   suscc-ptiblc  varieties    m   Monroe  Couiity.      In   Chau- 
tauqua Cbunty      the  Dunlap  and.  .iroraa  v/ere  more   susc  .ptible    than   the  Gibson   or 
Nick  Ohmcr,    v/hilc   infection   w:.s  prevalent  on   the  Dunlap   in  Chemung  County. 
Hesler   reports   the  i^roma  ^s   resistant  and  Gandy  and   Klondike  as   susceptible   in 
Tennessee.      j\roma   seems   to   be  m.ore   resistant  than   Klondike   in  ,->rkansas   also, 
according   to  N.    E.    Stevens.      The    Klondike   is  not   so  severely   injured  as   other 
varieties   in   Louisiana.    (l^dgerton).      Severe   injury   was   observed   on   the  V/illiam 
^„lt,    und  Gibson   in   Ininois.      The  disease  v/as  not  serious   on   the  Dunlap  and 
Burrill,    and   the  Aroma  v'as    resistant-    (^'onderson  aiad  Colby).      Burss   reports   the 
disease  as  more   abundant  tht-n  usual   in   Lane  County,    Oregon   on   the  New  Oregon 
variety.      Clark  Seedling    is   reported  free   in  the   same  district.      In  Clatsop 
County   the   Ettersburg   121  appears  more   affected   than   other    co.Timon  sorts. 

The  spraying   of  com'crcial   fields   is   not  generally  practiC'.;d   for   the 
control   of  the  diseiSu,    but  colic- borators   report  this   year    that  grov/ers   ere 
spraying   for   the  dis'-'aso   in   Mississippi   and   Ohio,    '.'hile  sprayi.ig   in  nurseries 
is   conducted   in  Michigan, 


Leaf  scorch  c-uscd   by   Mollisia   .'■arli;- 


na 


(L\ 


aacc  • 


Stone  (1)  has  recently  reported  on  his  studies  of  leaf  scorch  of  the  stra,. 
berry.   The  disease  has  been  associated  v;ith  various  spocies  of  fungi,  particular- 
ly in  the  imperfect  stage.   The  following  list  of  synonyms  is  presented:  Pezizo 
earliana  E.  &  E. ,  Phyllosticta  potentillae  Desm. ,  Leptothyrium  dryadearm  Desm- , 

Septoria  potentillarum  Fuck.,  G]ocosporium  potentillae  (Pesm.)  Oud. ,  UarstA'-   ■ 

potentillae  (Desm.)  Pisch.,   Marsonia  fragariae  Sacc,  yVscochyta  fragariae  --'luct., 
Ascochyta  colorata  Auct. 
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STRAV/BERRY  -  Leaf  scorch 


It  v/as  determined  that  the  fungus  overwinters  as  the  imperfect  state  on 
the  green  leaves  wherever  mulched.   On  the  dry  leaves  there  is  also  produced  an 
ascigerous  stage. 

t.iarssonia  fragariae  v;as  reported  from  Louisiana,  "More  common  thtin  ordinary" 
leaf  spot,  not  as  much  this  year  as  last."  IBdgerton). 

Marsonia  potontillae  was  reported  for  the  first  time  as  occurring  in 
V/isconsin,  according  to  Vaughan,  who  says  that  not  all  varieties  v.'ere  equally 
a  f  f  ec  tod . 

."-.scochyta  fra^^,ariac  Sacc.  was  reported  from  Connecticut,  where  Clinton 
says  it  is  severe  on  Glen  Mary;  Missouri,  v/here  it  occurred  locally  and  did  not 
cause  much  damage;  and  New  York.   Regarding  this  fungus,  Chupp  says:  "Dr.  Stone 
says  this  is  the  same  as  his  Mollisia  but  the  spots  certainly  do  not  look  any- 
thing alike,  nor  do  the  fruit  bodies  which  I  mounted." 

I'viollisia  earliana  was  reported  from  Illinois:  "Has  continued  to  bo  serious 
on  the  University  variety  plantings  on  varieties  introduced  from  Michigan.   Has 
not  been  observed  elsev/here  in  the  state."  (Anderson);  and  from  Michigan:  "Damage 
with  some  varieties  greater  than  with  ordinary  leaf  spot,   .'issociated  with 
Dendrophoma  in  one  patch.  Loss  certainly  under  1%;    no  control  practiced  in  the 
largest  area."  (Coons).   The  leaf  scorch  v/as  quite  prevalent  in  eastern  North 
Carolina  this  season,  according  to  Wolf,  who  says:  "The  conidial  stage  of  the 
organism  '.vhich  we  hcve  is  a  Marssonia  rather  than  an  iiscochyta,   A  survey  of  I50 
acres  near  Chadbourn  gives  a  loss  of  30%  or  between  tl2^   and  Cl75  P*^'''^  acre  this 
year.   The  disease  occurred  everywhere  in  the  eastern  counties,  much  more  severely 
on  Klondykc  than  Missionary,  our  two  leading  varieties.   The  state's  crop  was 
approximately  1000  cars,  so  you  can  sec  this  leaf  scorch  cut  in  heavily." 

Varietal  susceptibility  f 

Stone,  as  the  result  of  field  studies,  arranges  the  common  vtirieties  in 
the  following  order: 


Very  susceptible 

Clyde 
Glen  Mary 
Doctor  Burrill 
PokomxOke 


Moderately   susceptible 

Senator  Dunlop 
Ruby 
\7illiam  Belt 


Slifihtly  susceptible 

Nev;  V/illiams 

Portia 

Parson's  Beauty 

Enhance 

Vanoise 

Joe 


He   says    also  that   "control  measures   have   not  been  worked  out  for   this  dis- 
ease,   but   it   is   reasonable   to   suppose   that  it  can  be  checked  by  using   the   same 
micasurcs  used   to  control   leaf  spot." 
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STR-"a7BJSRaY  -  Powdery  mildow,  Fr*uit  rote 

Powdery  mildev/  c...used  by  Sphaerothcca  humuli  (Fr.)  Burr. 

Pov/dery  mildev;  was  considered  of  ninor  importance  during  the  season  of 
1922.   The  protracted  rainy  periods  during  June  and  July  in  the  Atlantic  group 
of  .states  v/ould  seen  to  have  been  favorable  to  the  disease.   Ilov/evcr,  none  of 
the  reports  received  from  Connecticut,  New  York,  Illinois,  V.'ashington,  and  Oregon 
indicate  any  increased  prevalence. 


Fruit  rots 

Rot  c  .used  by  Rhizopus  nigriccins  Ehr.   The  greatest  loss  in  marketing 
berries  is  associated  with  the  Rhizopus  and  Botrytis  rots.  Barss  in  Oregon  re- 
ports, ''Practically  no  rot  this  year,  v;hilo  last  year  it  was  comr:ion  in  western 
Or  ;gon.   Dry  conditions  have  prevailed  practically  without  interruption  through 
the  period  of  development  and  berry  harvest."   liature  fruit  rotted  badly  in 
Ulster  County,  ]I.w  Yorl:  (E.  V.  Shc^^r).   .^nderson  reports  it  important  only  in 
the  market  in  Illinois.   Rhizopus  rot  was  reported  from  f.Iinnesota,  but  was  said 
to  be  less  common  than  Botrytis  rot. 

Rot  Ccused  by  Pezizclla  lythri  (Desm..  )  Ghe^.r  ,nd  Dodge.   Zdgerton  con- 
siders the  disease  is  one  of  the  most  important  fruit  rots  in  the  field  and 
estimates  a  3  "to  5%  reduction  in  yield  for  Louisiana. 

Rot  Ccused  by  3olcrotinia  libertiana  Jckl. Observed  at  Popl^.r  Bluff, 
Missouri,  causing  severe  damage  and  cstimcted  reductions  in  yield  of  75^'  locally 
where  found.  (Page). 

Gray  mold  rot  caused  by  Botrytis  sp.  Observations  upon  this  disease  were 
more  extensive  than  last  year.   Clinton  reports  increased  prevalence  in 
Connecticut,  where  the  stems  and  berries  of  the  Premier  variety  v/ore  rotted  con- 
siderably while  theChssapoaice  wgs  'not  as  seriously  infected.   Osmun  reports  the 
rot  has  been  prevalent  ..nd  the  damage  rather  large  in  Massachusetts.   Continued 
wet  weather  during  the  ripening  season  was  undoubtedly  responsible  for  the  con- 
dition.  Observations  in  Ulster  County,  Mew  York  show  the  disease  is  second  in 
importance,  causing  estim--ted  loss  of  ,,2,000.   The  green  fruit,  pedicels,  and 
ripening  berries  affected.  (E.  V.  Shear).   In  Minnesota,  "The  only  reports  of 
mold  on  strawberries  were  received  from  Ramsey  County  from  beds  in  V'/hich  the  fruit 
was  not  picked  early  and  was  not  ov©r^ripe«.     In  a  few  such  c«.sc3',,  infection 
r^n  cs  high  c^s  5*^/0-"  Flinnesota  reported  Botrytis  rot  as  much  more  common  the.n 

Rhizopus.   In  addition' the  disease  was  reported  from  Florida,  Ohio,  Illinois, 
and  Missouri. 
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Root  rot  (cause  undetermined) 

Sc^/cral  reports  were  submitted  regarding  root  rot  of  strawberry  plants. 
No  data  regarding  the  cause  was  given.   Species  of  Fus?  riuni  and  Rhizoctonia  have 
been  reported  in  past  years  and  occasionally  the  crown  borer  or  root  v/orm  is 
found  associated,  but  no  investigations  have  brought  forth  any  consistent  cause 
of  the  trouble.    In  some  sections  the  problem  is  of  increasing  economic  im- 
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portancG  and  should  receive  intensive  investigation.   '.V.  J.  Morse  of  Maine  had 
reports  of  plants  suddenly  dying  in  the  field  Vcdthout  any  apparent  cause. 

In  Ulster  County,  New  York  two  growers  sprayed  strawberry  plots  to  kill 
the  adults  of  the  strawberry  root  worms.   In  one  of  these  plots  a  serious  amount 
of  root  rot  was  found.   (E.  V.  Shear).   The  disease  was  very  serious  in  many 
patches  xn  Illinois.   This  disease  frequently  causes  entire  patches  to  die  out. 
Ko  organism  except  Rhizoctonia  found.   No  insects  present.  (Anderson).   Hunger- 
ford  in  Idaho  reports  a  root  and  crown  rot  of  unknown  cause  from  several  sections, 
both  this  year  and  last.   It  was  serious  in  Bingham  County.   Symptoms  of  the  dis- 
ease appear  to  be  a  general  stunting  and  yellowing  of  the  foliage.   It  causes  the 
death  of  the  outer  leaves,  and  in  extreme  cases  the  entire  plant  succumbs. 


Other  diseases 

Leaf,  spot  caused  by  Dendrophoma  obscurans  (E,  6:  E. )  ^d.  Reported 
abundant  in  southern  Illinois,  (^inderson).   Its  occurrence  v;as  also  reported 
from  Louisiana,  Michigan  and  Miss'juri, 

Root  rot  caused  by  Corticium  vagum  s olani  Burt.  Reported  especially  severe 
om  account  of  dry  summer  in  V/ashington.  (Dana). 

Stem  rot  caused  by  Scler otinia  sp.  Observed  June  6  at  LaFayette,  Indiana. 
(Gardner) . 

Yellows,  cause  not  determined.   Reports  from  Illinois  and  Minnesota  indi- 
cate the  presence  of  chlorosis  which  has  not  been  determined  as  to  its  infectious 
or  non-infectious  nature.   Anderson  in  Illinois  states,  "We  observed  a  similar  dis- 
ease on  another  variety.   I  believe  I  reported  this  under  'mosaic'.   It  was  dif- 
ferent from  the  'yellows'  observed  this  year  in  that  the  leaves  were  more  curled 
and  not  so  yellow,"  The -Department  of  Plant  Pathology  reports  as  follows  for 
Minnesota,  "A  very  serious  yellov/ing  has  appeared  on  strawberries  this  year.   It 
is  much  more  severe  on  some  varieties  than  on  others.   It  is  apparently  of  the 
mosaic  type,  although  its  infectious  nature  has  not  been  demonstrated.   The  disease 
is  under  investigation." 

Nematode  (Tylenchus  dipsaci)  Kiihn)  Bastian).   McKay(l)  has  reported  the  fol- 
lowing data  on  the  distribution  of  the  infestation  on  wild  strawberry  in  Oregon. 

"During  192I  the  leaf  and  stem-infecting  nematode-,  Tylenchus  dipsaci 
(Kuhn)  Bastian,  was  found  on  wild  strawberry  plants  in  the  vicinity  of 
Siltcoos  Lake  in  \.^cstern  Lane  County.  During  the  two  previous  seasons  this 
pest  has  boon  encountered  on  cultivated  strawberries  and  also  on  clover  in 
the  same  general  locality.  Considerable  interest  was,  therefore,  attached 
to  the  occurrence  of  the  disease  on  the  v/ild  plants,  and  a  co-operative  sur- 
vey v/as  arranged  with  several  agencies  participating  to  determine  the  approx-i 
imate  distribution  of  the  disease  in  the  coast  regions  of  the  state  con- 
sidered most  apt  to  show  the  malady.   To  date  the  disease  has  been  found  on 
wild  strawberry  plants  in  four  counties,  namely,  Lincoln,  Lane,  Douglas, 
and  Coos.   In  Lincoln  County  the  diseased  area  found  v/as  very  small,  being 
only  a  few  square  yards  in  extent,  and  located  a  few  yards  from  the  ocean. 
In  Lane  County  diseased  plants  were  found  scattered  over  the  area  about  a 
mile  in  width  and  two  miles  long,  all  within  one-half  miles  of  the  beach. 
The  diseased  plants  found  in  Douglas  County  arc  really  an  extension  of  the 
infested  area  in  Lane  County  and  were  found  only  a  short  distance  over  the 
county  line.   In  Coos  County  diseased  plants  were  found  in  an  area  extending 
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Dack  onr-hr.lf  rail?;  frora  and  along  the  beach  for  tv.'o  and  onc-hnlf 
ndlcs.   In  this  case  th-  limits  of  infestation  hav  -  not  ben 
dctornir.ed.  Tar    survey  is  bring  continued." 

Slin^c  mold  (Fuligo  sp.)   In  Kansas  many  inquiries  have  been  received 
in  regard  to  this  organism.   No  damage  reported  of  ^.ny  consequence.  (Vliitoi. 
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Anthracnose  caused  by  Pl^ctadiscclla  veneta  Burkh  jldf=!r 

Qloeosporium  venetum  Speg- 

Anthracnjse  was  apparently  generally  distributed  m  "cne  iniddle  western  and 
njrtheastern  states.   It  was  reported  from  Onondaga  and  Chautauqua  Counties, 
Now  York  on  the  Columbia  variety,  and  was  quite  severe  on   black  caps  in  Chautauqua 
County.   A  loss  of  2-3%  was  estimated  for  the  state.  (Chupp).   In  Ohio  it  is  "a 
v/idcly  distributed  trouble  most  common  upon  black  caps  but  also  affecting  red 
raspberries  and  blackberries.   A  serious  disease  but  probably  causes  less  loss 
than  cane  blight,  as  it  seems  to  spread  rajre  slowly."  (Young).   In  Indiana  it 
was  reported  severe  in  black  caps.   One  grov/er  in  Founts^in  C  junty  reported  a  ^CF/o 
loss.   Estimated  loss  jf  10%  f^r  state.  (Gardner).  Common  and  fairly  severe  in 
Micnigan.  (Coons).  Anthi'acnuse  and  crown  gall  associated  causes  dying  out  oi   many 
plantations  in  Illinois.  (Andersen  and  Tchon)  .  The  disease  v/as  also  reported 
from  Connecticut,  Pennsylvania,  Delav/are,  I.iaryland,  V/est  Virginia,  Arkansas, 
Minnesota,  Iowa  {8%   loss).  North  Dakota,  Kansas  (5%  loss),  and  Colorado. 

Reports  of  successful  control  from  V.'isconsin  with  t'.vo  sprays  of  lime- 
sulphur,  a  delayed  dormant,  1-10  and  just  before  bloom  I-4O.  (Vavighan).   In 
Illinois  controlled  to  some  extent  by  t\;o  sprays.   Delayed  dormant  and  when  young 
shoots  are  6-8  inches  high.  (Anderson  and  Tehon). 
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Crov;n  s:>ll  caused  by  Bacterium  turTicfaciens  EPS  a  Towns. 

Crown  gall  is  ono  of  the  most  important  diseases  on  the  host  where  it  is 
importent  comm'^roially  in  the  Er.st. 

I  lew  York;   Cro^vn  g;.ll  is  a  conraon  disease  of  the  Columbian  variety  in 

Chautauqua  County.   Losses  in  yield  v/ere  very  noticeable  in  sc^'cral 
plantings  this  year  due,  apparently,  to  crown  gc.ll.  (Fa'^nkin).  Chupp 
reports  the  disease  in  six  counties  and  estimates  a  2-3%  reduction 
in  yield  for  Uew  York. 

Indiana:   Reported  severe  on  the  Red  Miller  variety.  (G-rogory). 

Illinois:   Colby  states  that,  "Crown  g<..ll  is  the  limiting  factor  in  red 

.^nd   black  raspberry  culture  in  many  sections  of  Illinois.   This  dis- 
ease coupled  v/ith  r,nthr:.cnosc  has  put  many  growers  out  of  business 
the  l..iSt  few  years.   These  disc^-ses  are  being  spread  still  more 
v;idcly  by  nvrsery  stock,  much  of  v/hich  is  infected.   Three  percent 
reduction  in  yield  is  estim.ated  in  Illinois,  (..nderson  r.nd  Tchon). 

Michigan:  Coons  (li  st.^tes  th.  t  in  Michigan  "Prom  time  to  time  growers 
h^.ve  called  :.ttcntion  to  serious  losses  brought  about  by  crovm  gall. 
It  is  a  typical  nursery  disease  and  diseased  pl.-.nts  not  only  get 
worse  but  are  infectious  to  other  plants.  Moreover  soil  infestation 
vvith  the  crov/n  gi-.ll  org..nism  occurs  and  an  area  v/here  the  disease 
is  introduced  becomes  unsafe  for  berries." 

In  addition  to  these  reports,  collaborators  hr.ve  reported  the  disease 
from  Massachusetts,  Connecticut,  Delaware,  V/est  Virginia,  Ohio,  l.lsconsin, 
Minnesotc-i,  low:.,  i,nd  Missouri. 
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Cane  blight  caused  by  leptosph'- cria  coniothyrium  (Fckl.)  S-cc 

In  St.  li  v/rence  County,  llc\:   York  cane  blight  was  reported  on  the  following 
varieties :   Plumb  Fvrmer,  Black  Caps,  and  Columbian  Purple.   In  Monroe  County, 
New  York  it  is  very  serious  on  the  black  cps,  causing  a  5  "to  lOy'  injury,  and  in 
Ch.'utauqua  County  it  was  very  common.  ( Chupp). 

It  was  generally  prevalent  and  very  serious  in  all  parts  of  Ohio,  affecting 
both  the  red  and  the  black  varieties,  but  more  coriTiionly  reported  upon  the  former. 
It  is  a  serious  menace  to  the  raspberry  growing  industry.  (Young).   In  Michigan 
Coons  (1)  st;.tcs  that,  "The  fungus  -kills  whole  canes  by  girdling,  and  wilted 
branches  with  dried  up  fruit  are  a  familiar  sight  in  every  black-cap  patch.   The 
fungus  is  everywhere  and  gets  in  at  every  cut  or  scratch  in  the  canes." 

Collaborators  report  the  disease  from  Massachusetts,  Wew  Jersey,  'Test 
Virginia,  Arkansas,  Indiana,  Kansas,  Idaho,  and  'Vashington. 
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Eastern  blue-stem  of  black  raspberry  (cause  undetermined) 

The  blue-stem  disease  of  black  raspberry  is  knov/n  now  to  be  v;idely  dis- 
tributed in  Ohio,  I.lichigan,  New  York,  and  Maryland,  and  is  probably  clso  present 
in  most  other  localities  v/here  black  raspberries  are  comrnercially  cultivated. 
In  addition  to  these  states  it  is  reported  in  1^22  for  the  first  time  from 
Connecticut  (Clinton)  and  Illinois  (Oolby).  Rankin  reports  the  disease  common 
in  black  and  purple  varieties  on  the  Experiment  otation  grounds  at  Geneva,  New 
York.  Vaughan  reports  a  IO70  infection  m  one  planting  at  l^'.'adison,  './isconsin. 
In  Illinois  Colby  states  that,  "Eastern  blue-stem  as  recently  described  by  R.  B. 
V/ilcox  .las  Dcen  found  in  black  raspberry  plantations  about  Peoria  and  bids  fair 
to  become  a  serious  menace  to  the  black  raspberry  industry  there.   One  grower 
stated  that  he  secured  his  plants  from  a  Michigan  nursery  when  the  plantation 
was  established  four  or  five  years  ago." 

This  disease  has  recently  been  described  by  R.  B.  'Vilcox.  He  has  re- 
ported it  on  the  following  varieties  of  black  raspberries:  Hoosier,  Cumberland, 
Plum  Farmer,  Kansas,  ^unfier,  Ohio,  and  Gregg.   Trie  Kansas  seems  to  possess  the 
greatest  resistance.   The  disease  l^as  not  been  recognized  on  red  raspberries, 
the  Japanese  wine-berry  or  on  Eldorado  or  Erie  blackberries.   Several  features 
of  the  disease  point  strongly  toward  the  probability  that  it  is  of  the  mosaic 
type.   The  destruction  of  diseased  plants  and  use  of  disease  free  nursery  stock, 
set  ao  far  as  practical  from  diseased  plantations,  is  of  importance  for  initial 
control  measures. 
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Mosaic  and  leaf  curl,  cause  undetermined 

Mosaic  and  leaf  curl  of  the  cultivated  red  raspberry  have  been  reported 
upon  by  Rankin  and  Hockey  (l)  after  two  years  spent  in  a  preliminary  investiga- 
tion.  A  reviev/  of  the  literature  is  presented,  together  'vvith  descriptions  of 
the  symptoms  and  discussions  of  economic  importance,  dissemination,  varietal 
susceptibility,  and  control  measures.   Dr.  C.  L.  Shear,  U.  S.  Department  of 
Agriculture,  considers  that  "The  mosaic  disease  is  probably  found  on  red  rasp- 
berries wherever  they  are  cultivated  east  of  the  Mississippi  River.   It  is  also 
very  common  on  vvild  plants  which  I  have  observed  in  f.'.aine.  Hew  Hampshire,  and  New 
York,  the  past  season."   In  Hew  York,  according  to  Rankin,  "Mosaic  is  the  most 
common  and  destructioe  disease  01   red  raspberries  in  the  central  and  eastern  part 
of  state.   The  diseasei-i-s  extremely  common.   The  variety  Perfection,  universally 
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grown  in  Ulster  and  Orange  Counties,  is  being  abandoned.   The  percentage  in- 
fection is  so  high  that  no  attempt  was  made  to  select  disease  free  plants  of  thi 
variety.   New  plantings  of  disease-free  foundation  stock  of  other  varieties  are 
being  made  this  fall  in  these  counties.   Losses  due  to  mosaic,  even  in  young 
plantings,  have  caused  a  condition  v/here  the  annual  crop  did  not  return  the  ex- 
pense.  In  some  cases  the  grower  has  lost  money.   Due  to  this  condition  many 
plaritings  have  been  plowed  out  in  the  last  tvw   years." 

Reports  of  the  disease  were  also  received  from  collaborators  in  Vermont 
(loss  l-2^o) ,  Connecticut,  Massachusetts,  Delaware,  v/isconsin,  Minnesota,  Idaho, 
Ohio,  and  North  Dakota. 

Considerable  importance  is  attached  to  varietal  susceptibility  to  mosaic, 
Clinton  observed  the  disease  in  Connecticut  m.ostly  on  the  red  varieties,  v/orst 
on  Cuthbert,  also  bad  in  Marlboro  and  June,  while  Erskine  Park  was  little  af- 
fected.  E.  V.  Shear  in  Ue\i   York  reports  the  order  of  susceptibility  as  follows: 
Perfection,  Empire,  Donboro,  Rochester,  Constant,  Cuthbert,  /uitwerp,  Ontario, 
Latham,  Erskine  Park,  Florence,  and  Victory.   Rankin  and  Hockey  (l)  give  the 
following  list  of  red  and  purple  varieties  that  have  been  found  affected  by 
mosaic:  Abundance,  Brighton,  Brilliant,  Columbian,  Count,  Cuthbert,  Dr.  Reider, 
Eaton,  Empire,  Golden  Queen,  Haymaker,  Herbert,  Highland  Hardy,  Idaho,  June, 
King,  Louboro,  Marlative,  Marlboro,  ilarldon,  L/Iinnetonka ,  Newman  No.  1,  Newtnon 
l-io.  23,  Newman  No-  24,  Ontario,  Royal  Purple,  Ruby,  Segrist,  St.  Regis. 

Leaf  curl  is  reported  from  Connecticut  for  the  first  time  and  was  pre- 
viously confused  with  mosaic  under  yellows.  (Clinton).   Leaf  curl,  according  to 
observations  and  reports,  is  rarely  found  in  New  York,  only  a  few  specimens 
having  been  seen.  (Rankin).   This  disease  was  reported  also  from  Maryland, 
Michigan,  V/isconsin,  and  Minnesota. 
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Other  diseases 

Leaf  spot  caused  by  i'lyc ospha erella  rubi  Roark  (Septoria  rubi  \7estd.)  - 
One  of  the  most  common  leaf  spot  diseases  of  this  host  and  generally  prevalent. 
Collaborators  have  reported  it  from  Connecticut,  New  York,  Delaware,  Ohio, 
Indiana,  Illinois,  Michigan,  Minnesota,  Iowa,  and  Colorado. 

Spur  blight  caused  by  Mycosphaerella  rubina  (P.  K. )  Jacc.  —  Was  reported 
from  Massachusetts,  New  York,  and  Minnesota.    Nev.'hall(l)  reports,  "The  im- 
perfect stage  of  Mycosphaerella  rubina  (P.  K. )  Jacq.  has  been  proved  to  be  a 
normal  part  of  the  life  cycle  of  this  pathogene.   In  the  latitude  of  southern 
Minnt^sota  and  New  ^ork  the  perithecia  mature  in  the  spring  and  dischar3o  their 
spores  by  the  middle  of  June-   Mature  pycnidia  have  been  found  in  primary  cane 
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lesions  the  last  week  of  June  and  in  leaf  spots  the  first  v;eek  of  July.   This 
"'phoma  stage  plays  an  important  role  in  initiating  secondary  cyolps   throughout 
the  remainder  of  the  growing  season.   The  connection  between  the  perithecial 
and  pycnidial  stages  of  Mycosphaerella  rubina  has  repeatedly  been  demonstrated 
in  single  spore  cultures  on  Ktelilotus  stems.   Turthermore,  suspensions  of  asco- 
spores  inoculated  into  young  raspberry  canes  likewise  gave  characteristic  lesions 
in  v/hich  the  Phom.a  stage  developed." 

.Orange  rust  caused  by  Gyrrnoponia  interstitialis  (Schlecht)  Lagerh.  -  In 
most  sections  the  di'sease  is  reported  of  little  economic  importance  on  this  host. 
It  v;as  reported  from  Nev/  York,  Ohio,  Illinois,  Minnesota,  and  California. 

Po'-vdery  mildew  caused  by  Sphaerotheca  humuli  (DC,)  Burr.  -  Reported  from 
Nev;  York  and  Minnesota.  Rankin  observed  in  New  YorJc  what  v/as  probably  this  species 
causing  a  dv/arfing  of  the  tips  of  the  green  canes  in  several  varieties  of  red  and 
purple  raspberries  at  Geneva.   Prom  30  to  ^0%  of  the  tips  of  the  canes  are  affect- 
ed.  The  leaves  are  very  small,  crumpled  and  often  mottled.   Only  the  conidial 
stage  was  found.   The  disease  became  evident  during  August. 

Blue  stem  caused  by  Acrostalagmus  pftuJLophA/jus  Lawr.enoo  -  Reported  frcm 
New  ^'ork  and  Michigan.   Rankin  reports  the  disease  as  ''co.-.jnon  m   Dutchess  '-'ounty 
and  at  Geneva.   It  seems  to  spread  very  rapidly  or  else  the  sets  from  diseased 
canes  are  already  diseased  when  they  are  pliinted.  From  tVie  present  conditions 
observed  and  acrording  to  gro'.vers'  atatenents,  this  disease  has  ruined  the  black 
raspberry  industry  in  Dutchess  Coi-uity.  Very  few  plantings  remain."   The  organism 
Was  isolated  by  C.  L.  Ghear  during  the  sumnier  from  Michigan  material. 

Rust  caused  by  Kuehneola  uredinis  (Link)  i^rth.  (K,  albida  Magn.).  -"This 
rust  is  very  common  on  several  varieties  of  red  and  purple  raspberries  at  Geneva, 
K.  Y.   The  older  leaves  are  often  killed.  Uredinia  are  common  on  the  petioles 
but  are  not  found  on  the  canes.  Very  little,  if  any,  damage  results."  (Rankin). 

Rust  caused  by  Phragmidium  imitans  .Arthur.  -  Reported  from  '.Tashington. 

j\   cane  blight  and  a  bacterial  blight,  not  determined,  were  reported  from 
Washington  by  Dana. 

Fruit  rot  caused  by  Botrytis  sp.   -  Reported  from  Connecticut  and  in  car 
shipments  from  w'ashington  and  Michigan. 

Rhizopus  rot  and  blue  mold  rot,  as  wel.T  as  gray  mold  rot,  are  often 
associated  in  the  rotting  of  fruit  in  transit. 

n'inter  injury  -  Reported  from  I^ev:  York,  Illinois,  Iowa,  and  w'ashington. 
Anderson  writes  from  Illinois,  "The  condition  of  the  raspberries  in  the  state  is 
a  metter  of  considerable  concern.   Large  patches  are  dying  out  and  almost  all 
plantations  show  considerable  injury  from  some  cause.  The  plants  are  v;eak  and 
died  back  during  the  winter.   A  great  many  of  them  are  showing  yellow  leaves  and 
whitening  from  the  tip  down.   The  fruit  is  drying  up  on  the  bushes.   I  feel 
reasonably  certain  that  this  general  decline  of  the  raspberries  is  due  to 
Weather  conditions  rather  to  any  specific  disease  or  group  of  diseases." 

Literature  on  other  raspberry  diseases . 
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Cunninghan,  Q.  H.   Hyphalorna  rot,  Hypholoma  fasciculare  Fr-   IJev/ 

Zealand  Jour.  /igr.  Jan.  20,  1922. 
Rabbas.  Die  rutenkrankheit  der  himbeerstraiiicher.  iJachrichtenbl.  Deut. 

Pflanzenschutsd.   2;  42.  June  1922. 


BLACKBERRY 


Anthracnose  caused  by  Plectodiscella  veneta  Burkholder 

This  disease  is  not  uncorrrr-on  v;herever  the  host  is  grown.   It  is  generally' 
prevalent  and  many  grov/ers  underestimate  the  damage  because  of  failing  to  realize 
the  iraportance  of  all  the  syraptoms.   It  caused  unusual  damage  in  Illinois.  Very 
prevalent  leaf  infection  on  r.iidribs,  causing  crinkling  of  leaf  surface.  (Anderson 
Tehon  estimates  a  3%  reduction  in  yield  for  Illinois.  Reported  from  i^ev/  York 
(loss  1-3^=K  Delav/are,  ^irkansas,  Ohio,  Iowa,  Kansas  (5%  loss),  and  Idaho. 

Crovm  gall  caused  by  Bacterium  tumefaciens  EFS  cc  Towns 

A  very  serious  disease  in  some  sections  but  no  extensive  prevalence  re- 
ported.  Intensive  surveys  would,  no  doubt,  reveal  greater  amounts  of  crown  gall 
than  realized  in  commercial  plantings  and  nurseries.   It  is  one  of  the  limiting 
disease  factors  in  \,'isconsin  and  worse  than  ever  in  Monroe  County.(Vaughan} .  Mor( 
prevalent  than  reports  indicate  in  ViTashington.  (Dana).  Prevalent  in  Texas, 
causing  a  2%  loss.  (Taubenhaus) .   Important  only  in  occasional  plantings  in  New 
York.  (Chupp) . 

Rusts  caused  by  Gymnoconia  interstitialis  (Schlecht.)  Lagerh.       f 

and  Kunkelia  nitens  (Schv/.)  Arth.  % 

,  J, 

Ho  unusual  prevalence  of  these  rust  diseases  was  reported  by  collaborators 
this  season.   They  were  very  cominon  on  wild  blackberries  but  not  serious  in  the 
average  commercial  plantings.   The  Early  Harvest  was  found  susceptible,  while  the 
Snyder  appeared  most  resistant  in  Illinois-   (Anderson  and  Tehon). 

Elliott  reports  a  5%  loss  in  Arkansas.      Orange  rust  was  observed  for 
the  first  time  in  the  Salt  River  Valley,  Arizona.  (George).  There  has  been  very 
little  of  it  even  on  the  wild  hosts  the  past  two  seasons  in  Delaware.  (Adams). 
Collaborators  also  report  one  or  both  of  these  diseases  from  Massachusetts,  V/est 
Virginia,  New  York,  Ohio,  Indiana,  Wisconsin,  Iowa,  Missouri,  Kansas,  and 
Washington.  i 

Leaf   spot  caused  by  Mycosphaerella  rubi  Roark  (Septoria  rubi  V/estd.) 

Generally  prevalent  wherever  host  is  cultivated  and  particularly  prevalent 
on  the  v/ild  host.   A  1%   loss  is  estimated  in  Texas  and  Illinois.  Reported  this 
year  by  collaborators  in  New  'I'^ork,  Delaware,  Louisiana,  Iowa,  and  Arizona. 
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Rust  caused  by   Kuehneola  uredinis  Arth.        Large  planting  at   La   Grange, 
Kentucky  completely   infected  this   fall.     First  uppearance   in  the  patch.      Not 
on  wild  blackberry   in   the  vicinity   of  patch.    (Valleau),      Observed  locally   in 
Illinois-    (/uaderson). 

Leaf  spot  caused  by  Cercospora   bliti.      Collected  at  Etherton,    Jackson 
County,    Illinois,   .'.ugust  21,    and  first  report  for   state.    (Tehon). 

Blue-stem  caused  by  Acrostolagmus  caulophagus   Lawrence-        This   blue-stem 
disec.se  was    found   m   one  planting   in  Dutchess  County,    New  York.      It  kills   the 
bushes  quickly.      (E.    V.    Shear). 

Hosjdc.      Ooserved   in   one  field   in  Dutchess  County,    New  York.    (Z.   V.    Shear), 

Double  blossom  Caused   by  Fusarium  rubi  V/inter.     Very  prevalent  on  dev/berry 
and  wild  blackberry   in  Delaware,    (iidaras),   also  reported  common  in   Louisiana, 
(Edgerton) . 

'■'.'inter  in.jury.      Reported   from  New  York   and  \/ashington. 


CURRANT 


/^thracnose  caused  by  Pseud opeziza  ribis  Klebahn  -  Generally  prevalent 
in  Ohio  because  of   favorable  weather  conditions,  causing  premature  defoliation. 
(Young),  Prevalent  in  the  eastern  part  of  Massachusetts  and  a  serious  disease 
in  some  sections.  (Osmun). 

Cane  blight  caused  by  Botrypsphaeria  ribis  Gross. &  Duggar  "Plantings 
showed  varying  amounts  of  the  disease  in  Ulster  County,  New  York  but  nowhere  v/as 
it  of  much  importance.   Black  currants  and  the  Fay  variety  were  nost  affected." 
(E.  V.  Shear).   Said  to  be  an  important  disease  in  New  Jersey,  West  Virginia 
and  Illinois. 

Leaf  spot  caused  by  'Cercospora  an^^ulata  '.'int.  -  Important  in  Iowa,  ^% 
Ijss.  (ivhlhus). 

Leaf  sp.yt  caused  by  Scptoria  ribis  Desm.  -  Stevens  County,  Minnesota. 

Leaf  spot  caused  by  Mycosphaerella  grossulariae  (Fr.)  Lind.  -  Very  prev- 
alent in  Ulster  County,  New  York.  During  July  many  fields  were  entirely  defol- 
iated. (Shear),  n  loss  of  1-3/=  v;as  estimated  for  the  crop  in  New  York.  (Chupp)  # 
Reported  causing  a  ^%   loss  in  Ijv/a.  (I'lclhus,  and  prevalent  in  Massachusetts. 
(Osmun). 

Chlorosis  -  Probably  a  winter  injury,  :)bscrved  in  Connecticut.  (Clinton). 

Root  rot  caused  by  Fomcs  ribis  (Schv/.)  Gill.  -  Indiana.  (Gardner). 

Literature  on  currant  diseases 

Lees,  A.  H.   The  influence  of  reversion  (nettle  leaf)  on  successful  black 

currant  growing.   Jour.  Bath,  './est  &  South  Co.  Soc  V,  iG:  l80-ld2, 

1922. 
The  assjciation  jf  black  currant  mite  (Eriophycs  ribis)  v;ith 

reversion  disease.   Jour.  Bath,  V/est  &.   South  Co.  Soc.  V,  iG:  237- 

241.  1922. 

Leaf  character  in  reverted  black  currants-   Ann.  Appl.  Biol. 


9;  49-G8.    Ap.  1922. 

Reversion   in  black  currants.      Gard.   Chron.    Ill,    'J2:   65* 


July  1922. 
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Anthracnose  caused  by  Pseudopeziza  ribis  Klebann  -  The  gooseberry  dis- 
ease in  Illinois,  ct-using  defoliction  early  in  the  season.   The  Oregon  Champion 
variety  much  more  susceptible  than  Downing."  (Colby  and  ^Inderson).  "Severe  out- 
break according  to  reports  in  Indiana."  Gardner.   More  on  English  variety  than 
on  native  varieties."   (Young). 

Leaf  spot  Ccused  by  Sphaerotheca  mors-uvae  (Schw.)  B.  &  C.  -  Illinois 
and  Idaho. 

Rust  Co.used  by  Puccinia  grossulariae  Lagh.  -  This  rust  has  a  v.'ide 
geographic  range  and  apparently  from  the  numerous  reports  v/as  very  prevalent 
this  season.   It  is  not  indicated  by  collaborators  v/h ether  the  disease  was  on 
cultivated  varieties  of  gooseberry.  In  [.lassachusetts  the  disease  was  general 
throughout  the  state  and  the  outbreak  was  much  more  severe  than  previously 
recorded.  (Osmun).  Collaborc.tors  report  the  disease  from  Connecticut,  Nev/  York, 
Minnesota,  Iowa,  c-'.nd  "North  Dakota. 

Literature  on  gooseberry  diseases 

Garbowski,  L.   La  Lutte  contre  le  blanc  du  groseillier  (Sphaerotheca 
mors  uvae  Berk.  etCurt.).  Bui-  Soc  Mycol.   France  3^:  98-99. 
.vug.  1922. 


CR/J^  BERRY 

Reports  v;ere  received  on  cranberry  diseases  from  collaborators  only  in 
Washington  end  Wisconsin.  Field  diseases  v;ere  of  the  average  occurrence,  but 
fruit  rots  v/ere  much  more  prevalent  apparently.  General  conditions  of  the 
harvested  crop  are  reported  by  N.  E.  Stevens  and  H.  P.  Bain  of  the  U.  S.  Depart- 
ment of  -agriculture. 

"Regarding  the  cranberry  disease  situation  in  Massachusetts  and 
Nev7  Jersey  during  the  year  1922,  I  regret  to  report  that  the  losses 
after  picking,  due  to  fungous  rots,  v/ere  the  v/orst  during  the  last 
five  years  and,  as  nearly  as  can  be  le^-rned  from  reliable  sources, 
worse  than  .my  other-  year  since  1914»   '-'^^s  large  grower  in  New  Jersey 
who  keeps  accurate  records,  reported  that  21'j3  of  his  entire  crop  was 
lost  from  fungous  diseases.   This  means  21/ j  of  the  berries  picked  were 
discarded  at  the  time  the  berries  were  sorted  <-.nd  packed. 

"Our  culture  v/ork  showed  12  different  fungi  to  be  present,  all 
of  v/hich  had  been  previously  reported  on  the  cranberry.   The  two  most 
important  c>.>uGe3  of  loss  in  storage  v.'ere  Fusicoccum  putrefaciens  and 
Glomerella  rufomaculans  vi-.ccinii. "    (Stevens). 

"Fungous  rots  of  cranberries  in  the  Pacific  Coast  region  during 
the  season  1922  were  of  much  less  importance  than  usual,  if  reports 
of  grjwers  may  be  accepted  for  past  experience.   In  the  field  there 
was  practically  no  loss  caused  by  fungi.  Rosebloom,  caused  by  ]^x- 
obasidium  oxycocci  was  fairly  abundant,  but  .apparently  did  not  aTfect 
the  yield. 

"Losses  in  storage  were  greater.   In  individual  cases  as  high  as 
50^0  of  the  berries  in  storage  decayed  by  December  1.   The  average  loss 
was  consideri-bly  less  than  this,  hov/evor. 

"Culture  studies  showed  that  all  the  comraon  efastern  storage  fungi 
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are  present  on  the  P.';cific  Coast.   Endrot,  cr.used  by  Fusicoccum  putre- 
faciens,  ^.pparently  caused  ^.t  least  5^'^^  ^f  storcgc  loso  in  Tj22. 
Sporonema  oxy cocci  l  nd  Phomopsic  ri-nk  next  in  order.  Jclerotinia 
oxy cocci  was  gtjncr..,lly  present  but  not  sorious»"  (Bain). 

Hard  rot  c.used  by  ^Clerotinia  oxycocci  V/or.  -  Pound  at  harvest  time  as 
hard  rot  of  nuddy  grey  colored  nuture  berry  ^.t  Mather,  V'isconsin.   Tip  wilt  forrn 
not  seen  this  season.   Hns  been  found  at  Mather  in  previous  years.  (Meade). 
Observed  producing  muinraies,  soft  rot  of  fruit,  and  blight  of  uprights  in  '.7ash- 
ington.   (Heald  and  Dana). 

Early  rot  cused  by  Guignardia  Vciccinii  Shear  -  Reported  as  a  rot  of 
fruit  in  store  ge,  Pacific  County,  V/ashington.   (Heald  and  Dana). 

End  rot  caused  by  Fusicoccun  putrefaciens  3hear  -  Cc^using  a  rot  in 
storage,  Pacific  County,  V/ashington.  (Heald  and  Dana). 

Bitter  rot  c:-,used  by  Glomerella  cijTgulata  vaccinii  Shear  -  Causing  a  rot 
of  fruit  in  storage,  Pacific  County,  V/ashingtjn.  (Ilea Id  and  Dana). 

Red  leaf  spot  caused  by  Exjbasidium  vaccinii  (Pck.)  Nor.   Spotting  and 
dropping  of  leaves.  Pacific  County,  V/ashington.   (Heald  and  Dana).  Meade  also 
reports  it  present  in  Wisconsin. 

Rosebloom  caused  by  Exobasidium  oxycocci  Rostrup  -  Reported  killing 
laterals  and  uprights  in  Pacific  County,  l/ashington.  (Dana). 

•  Leaf  smudge  caused  by  Vc-nturia  compacta  -  Caused  spotting  and  dropping 
of  leaves,  Pacific  County,  V/ashington.  (Heald  and  Dana). 

Storage  rots  caused  by  Sporonema  sp.,  Pestalozzia  op.,  and  Anthostomella 
destruens  Shear  -  Reported  in  Pacific  County,  V/ashington.  (Heald  and  Dana). 

False  blossom,  cause  not  determined.  -  Reported  by  Meade  from  V/isconsin. 

Blight,  associated  with  cool  nights  in  V'isconsin.  (Meade). 

Literature 
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MUL3ERRY 

The  disea.se  of  fruit  described  by  Siegler  :.nd  Jenkins  (l)  as  caused  by 
Sclerotinia  carunculoides  n.  sp.  was  reported  from  South  Carolina  and  Texas. 
Ludwig  states  that  the  disease  continues  to  turn  up  in  Florence  County,  South 
Carolina.   It  destroys  the  entire  crop  of  berries  where  it  is  present. 
Taubenhaus  (2)  is  conducting  studies  in  germination  of  sclerotia  and  m.ethods  of 
infection. 

Blight  caused  by  Cercospora  sp.   (prob..bly  C.  moricola  Cke.).   Observed 
affecting  the  leaves  and  twigs  in  Florida.   In  one  case  noted,  the  tree  was  about 
killed.   This  fungus  was  found  on  the  young  leaves.  (Burger). 

Texas  root  rot  caused  by  Ozonium  omnivorum  Shear  -   prevalent  in  Texas 
end  causing  a   lOfo  loss.   (Taubenhaus). 
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DISEASES  OF  SUB-TROPICAL  FRUITS 


CITRUS  FRUITS 


Frost  injury 

The  January  freeze  in  California  caused  serious  loss  to  citrus.  Brown 
(Bur.  Mark.  &  Crop  Sst.  Div,  Letter  3:  31.   Febr.  2,  1^22)  states: 

"It  seems  practically  certain  that  the  damage  to  oranges  and  lemons 
will  be  at  least  25  to  ^Qi%   of  the  crop.   The  lowest  temperatures  were 
encountered  along  the  Foothills  Boulevard  at  Redlands,  San  Dimas,  and 
Pomona,  and  the  least  damage  occurred  at  Corona  and  Riverside. 

"Growers  and  shippers  held  a  meeting  Saturday  afternoon,  January 
21,  and  agreed  not  to  pick,  pack,  or  ship  any  oranges  from  Los  Angeles 
County  until  February  6«   Other  counties  took  similar  action,  but  I 
understand  that  a  few  cars  were  shipped  out  of  Riverside  which  were 
picked  since  the  frost;  so  the  inspectors  will  do  well  to  be  on  the 
lookout  for  frost  injury  in  California  oranges-" 

Kaufman  (l),  Agricultural  Statistician  of  the  California  co-operative 
crop  reporting  service,  states  that  the  loss  of  oranges  by  the  January  freezes 
amounted  to  l6,000  cars  or  7,200,000  boxes.   The  orange  crop  estimate  as  of  May  ij 
1922,  is  78%  of  normal  compared  with  ^2%  last  year.   The  lemon  crop  is  estimated 
at  66%  of  a  normal  crop,  compared  v;ith  ^0%  last  year. 

Investigati jns  on  the  preveintion  of  frost  damage  in  California  v/ere  re- 
TDorted  in  the  United  States  Department  of  Agriculture  Official  Record,  Jan.  4,  I92 


"During  the  present  frost  season  in  southern  California  investiga- 
tions are  being  conducted  and  temperature  surveys  made  by  the  Weather 
Bureau,  under  the  direction  of  Floyd  D.  Young,  in  the  vicinity  of  Pomona, 
San  Bernardino,  and  Corona.  These  investigations  intimately  concern  the 
question  of  artificial  heating  of  orchards,  not  only  in  California  but  in 
other  districts  as  well.  That  such  work  is  appreciated  by  the  local 
growers  is  evidenced  by  their  hearty  co-operation.  The  season  during  v/hicl 
there  is  danger  of  frost  advances  progressively  northv/ard,  and  it  is  planne 
to  utilize  the  force  now  in  the  vicinities  above  mentioned  in  more  northerr 
districts  during  the  latter  part  of  the  season. 

"In  the  work  conducted  last  year  a  number  of  interesting  facts  were 
developed.  Perhaps  the  most  interesting  were  found  in  the  vicinity  of 
Pomona,  v/here  very  marked  inversions  of  temperature  were  observed.   In  one 
instance  the  temperature  ^0   feet  above  the  ground  was  1^°  higher  than  at 
the  surface.   It  appears  that  conditions  of  this  kind  are  most  marked  in  tl 
smaller  valleys  which  are  more  or  less  inclosed  by  hills.   Results  obtaineil 
by  such  investigations  become  of  special  value  in  their  application  to 
heating  methods  employed  for  protecting  growing  fruit.  The  heat  from  the 
fire  is  nearly  all  expended  in  raising  the  terrperature  of  the  air  within 
the  40-^oot  layer.   In  other  words,  the  warmer  upper  air  acts  as  a  roof, 
which  stops  the  ascent  of  the  heated  air. 

"The  experience  of  some  growers  shows  that  the  temperature  of  an 
orchard  may  be  raised  as  much  as  5**  ^^   6°  on  the  average  v/ith  an  amount 
of  firing  that  will  not  entail  a  prohibitive  expense,  and  it  has  been 
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demonstrated  that  firing  in  certain  localities  at  least  is  an 
eicononic  and  practical  business  proposition." 
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California  Citrograph  7:  I30,  I72-I73.  March  1922. 

Canker  caused  by  Bacterium  citri  (Hasse)  Jehle 

An  outbreak  of  citrus  canker  v/as  discovered  May  20,  1^22,  in  a  grape- 
fruit orchard  in  an  isolated  section  near  Davie,  Florida.   As  soon  as  specimens 
of  the  infected  leaves  were  received  at  Gainesville,  the  State  Plant  Board  force 
and  department  co-operators  were  sent  to  the  spot  and  arrangement  made  for  destroy- 
ing the  diseased  grove.   A  corps  of  25  Experienced  canker  men  were  sent  by  the 
Florida  Plant  Board,  with  equipment  for  uprooting  and  turning  all  the  infected 
trees.   Infection  was  found  on  eight  properties  in  the  locality. 

The  following  statement  (2)  indicates  the  progress  during  the  year  in  the 
eradication  in  the  vicinity  of  Davie: 

"The  outbreak  of  canker  that  took  place  in  Broward  County  in  June 
is  under  control  and  the  cankered  trees  are  being  burned  as  fast  as 
found.   In  May  585  trees  were  found  to  be  infected  and  were  destroyed, 
in  June  -  lb8,  July  -  28,  and  August  -  34*  Nine  properties  are  affected 
and  are  under  strict  quarantine." 


In  addition  to  the  outbreak  of  the  disease  in  Florida,  observations  show 
a  serious  increased  prevalence  in  Louisiana.   In  the  southern  part  of  the  state 
citrus  canker  has  spread  very  rapidly  this  season  as  there  have  been  insufficient 
funds  for  eradication  work.   (Edgerton).   This  situation  is  of  special  importance 
I  particularly  to  the  citrus  industry  and  eradication  work  in  Mississippi  and 
[Florida.   In  Mississippi,  Miles  reports  that  an  infection  v/as  found  at  ."igricola, 
George  County.   The  tree  was  destroyed  and  no  additional  infection  was  found 
furing  intensive  scouting  of  the  surrounding  territory. 
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Scab  (causal  funj^us  not  yet  determined) 

The  results  of  several  years  investigation  of  citrus  scab,  particularly 
under  Florida  conditions,  has  been  published  by  J.  R.  '.finston  (l)  .   This  dis- 
ease is  second  in  importance  to  melanosc  and  stem-end  rot  caused  by  Phomopsis 
citriy  is  of  foreign  introduction  and  attacks  many  citrus  species-   It  occurs 
in  India,  China,  Formosa,  Japan,  Hawaii,  Paraguay,  Brazil,  Canal  Zone,  Yucatan, 
West  Indies,  Canary  Islands,  South  i.frica,  and  the  citrus  growing  regions  of  the 
Gulf  States,  but  as  yet  it  has  not  become  established  in  California  or  Arizona. 


Florida; 


In  Groves  -  Citrus  scab  has  not  been  serious  for  several 


years  due  to  dry  weather  prevailing  during  periods  of  infection 
in  March  and  April.   Perhaps  less  prevalent  on  spring  bloom  fruit 
than  in  I92I.   ^uite  prevalent  on  summer  bloom  fruit  every  year- 
Very  little  spraying  v/as  needed  for  control. 

In  Nupseries  -  Scab  continues  to  be  the  most  serious  nursery 
disease.   At  least  as  prevalent  as  in  I921.   Scab  on  the  most 
susceptible  varieties  can  be  controlled  commercially  by  applications 
of  Bordeaux-oil  emulsion  about  once  a  month,   (j.  K.  V/inston). 

Prevalent  on  grapefruit,  Satsuraa  oranges,  rough  lemon  and 
sour  orange  stock.   It  is  very  common  in  the  nurseries  affecting 
the  stock.   This  spring  (1922)  was  hot  and  dry,  so  very  little 
scab  showed  up.   Hov/ever,  during  the  latter  part  of  May  and  the 
first  of  June  v^hen  the  summer  rains  began  it  became  serious. 
During  the  rainy  season  the  temperature  at  night  is  rather  low, 
falling  dov/n  to  65"  to  68°  P.   It  seems  therefore  that  scab  is 
correlated  with  low  temperature  and  high  humidity  as  recently 
pointed  out  by  Fawcett.   (Burger). 


Louisiana;  Very  common;  high  percentage  of  injury  and  considerable  loss 
on  Satsumas.   First  report  April  26.   (Edgcrton). 

Varietal  susceptibility  among  the  commercial  species  and  varieties  grovm 
under  Florida  conditions  is  reported  by  V/inston  (l)  aa  follows: 
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Extremely  susceptible  -  sour  orange  (Citrus  aurantium) ,  lomon 

(2.-  liionia  J  ^  oalumondin  (C.  mitis)  ,  and  tangclo  (a  tangerine- 
grapefruit  hybrid) 

Quite  susceptible  -  grapefruit  and  shaddock  (C.  grandis) ;  the 

King  orange,  tangerine,  mandarin  orange  and  Satsuma  orange, 
all  of  the  kid-glove  group  of  oranges  (C.  nobilis) ,  and  the 
citrange  (  a  hybrid  of  Poncirus  trifoliata  and  the  tangerine) 

Rarely  attacked  -  sv/e^^t  or  round  oranges  (C.  sinensis) ,  and 
kumquats  (Fortunella  spp.) 

AD'oarcntly  iinrr.une  -  Mexican  or  Key  lime  (C.  aurantifolia) ,  and 

the  Royal  and  Triumph  grapefruits  (supposed  to  be  hybrids  of 
the  orange  and  grapefruit) 

Regarding  the  susceptibility  of  varieties  of  grapefruit,  which  is  "the 
commercial  type  of  citrus  most  affected  by  scab  in  Florida,"  v/inston  states  that 

"Such  grapefruit  varieties  as  the  DUncan,  Walters,  Pernambuco, 
Leonardi, and  Foster  are  susceptible  to  inf'^;ction  in  about  equal  degree. 
Hall  (Silver  Cluster)   is  much  more  susceptible  and  the  Marsh  consider- 
ably less  so  than  the  above  varieties,  and  these  two  can  frequently  be 
recognized  in  mixed  plantings  simply  by  the  relative  proportion  of  scab 
present.   The  ROyal  and  Triumph  varieties  have  never  been  observed  by 
the  writer  to  be  infected." 

CoLncrciul  control  is  secured  with  timely  applications  of  plv>in  Bordeaux 
mixture  as  well  :-S  Bordeaux  mixture  plus  oil  ccAilsion  either  in  the  nursery  or 
in  the  orchard. 

Literature 


Cited 


1-      l.'inston,    J.    R.      Citrus   scab:    its   cause  and  control.      U.    3.    Dept. 
Agr.    Bui.    Ill8.      38  p.      Jan.    SG,    I923. 


Not  cited 


Anonymous.  Control  citrus  scab.   Florida  Gro'./er  26(14)  :lo.  Sept.  30> 

1923. 
Stevens,  H.  E-   Time  to  curb  citrus  scab.   Citrus  Industry  3(2):  17* 

Febr.  1922. 
\/inston,  J.  R.   Comi-iorcial  control  of  citrus  scab.   U.  S.  Dept.  /igr. 

Circ.  215.  8  p.   Feb.  I4,  1"32Z- 

.dso  in  Flor.  Grow.  25(7):  5,  2b.   Feb.  18,  I922. 


Mclanosr  caused  by  Phomopsis  citri  x'^awcett 

J.  R.  V/inston  of  the  Office  of  Fruit  DIsbub©  Investigations  makes  the 
fcllov.ing  statement  on  mclnnose  in  Florida. 

"Mclanese  is  gradually  becoming  established  in  the  groves  which 
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arc  getting  around  twelve  or  fifteen  years  of  age,  particularly  up 
and  down  the  rich  country  in  riorida.   It  seems  that  this  disease 
docs  not  amount  to  much  before  trees  arc  twelve  oK  fifteen  years  old, 
v/hcn  dead  wood  becomes  a  considerable  factor.   Then  nralanose  usually 
sets  in  irrespective  of  the  locality  in  which  the  trees  arc  growing. 
The  disease  was  probably  lOfb  more  widespread  and  I5  to  20%  more 
serious  than  in  1921.   Th|e  twige  killed  babk  by  drought  in  March  and 
jvpril  and  dead  fruit  proved  to  be  fertile  sources  of  infection  Inter. 
First  infections  of  consequence  occurred  when  the  rains  set  in  in  May. 
Infection  on  spring  bloom  fruit  much  more  serious  than  on   crop  from 
summer  bloom.   Gross  financial  loss  was  from  10  to  15%  more  than  in 
1"521." 


i\ 


Acc:)rding  to  Burger  very  little  melanosc  showed  up  this  spring  in  Florida, 
However,  x/hen  the  rains  began  the  June  fruit  and  the  Juno  flush  of  growth  were 
badly  effected  with  the  disease.   He  has  recently  made  a  preliminary  report  on 
mclunose  and  stem  end  rot  of  citrus  fruits  (l). 
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melanose.   U.  S.  Dcpt-  Agr.  Dcpt.  Circ,  259:  1-8.   Mar.  I923. 

Stem  end  rot  caused  by  Phomopsis  citri  Fawcctt  and  Diplodia  natalcnsis  Ev 

J.  R.  V/instjn  gives  the  following  account  jf  stem  end  rot  in  1922  in 
Fljridaj 

"Stem  end  rot  is  becoYning  mjre  generally  distributed  th,roughout 
the  citrus  growing  section  jf  Florida.   It  occurs  in  all  sections  where 
melanose  is  found  in  quantity  and  in  some  localities  v/hore  melanosc  is 
not  prevalent.  Stem  end  rot  is  bccjming  mjre  serious  annually.   At 
least  bO%  jf  the  citrus  fruit  crop  is  infected  potentially  with  one  or 
the  other  of  those  fungi. 

"Bordeaux  oil  emulsion  applied  at  the  proper  times  seems  to  reduce 
stem  end  rot. 

"Shipping  fruit  prc-c:)jled  or  under  rcf rigcr>-ti:)n  is  becoming  more 
pjpular,  resulting  in  .appreciably  less  decay  than  would  occur  if  fruit 
were  shipped  without  being  chilled. 

"Gross  loss  from  the  disease  in  I922  abjut  the  same  as  in  I92I." 
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CITRUS  -  Fruit  rot,  V/ithortip, Anthracnosc,  Blast 


Fruit  rot  caused  by  Phjimopsis  calif  arnica  Fav/cett 

A  new  disoace  recently  described  by  Fawcett  (l)  in  California  has  been 
found  on  fruit  of  lemons  causing  decay,  r.nd  in  the  bark  of  lemon  trees  affected 
with  shell  bark.   The  dec->y  is  of  very  slov;  development.   The  fungus  has  probably 
occurred  in  California  for  <-  1  ^ng  time,  but  has  been  overl:)  ;ked  because  of  its 
slight  importance  in  causing  dec-y  3f  the  fruit. 
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/\nthro.cn  3se  and  withcr-tip  attributed  to  Collet  otrichum  gloeosporioides  Penz. 

Burger  reports  that  in  Florida  v/ither-tip  "v/as  severe  last  spring.   Dur- 
ing the  fall  there  was  a  severe  storm  lasting  several  days  and  it  is  the  opinion 
of  many  growers  that  the  wither-tip  v/as  caused  primarily  by  the  storm.   This  dis- 
ease was  also  reported  from  several  nurseries  during  the  summer  before  the  storm." 
J.  R.  V/inston  states  that  wither-tip  was  about  10%  more  prevalent  than  in  I92I, 
v/hile  anthracnose,  which  occurs  for  the  most  part  on  grapefruit,  was  about  the 
same-   The  following  comment  on  the  disease  appeared  in  the  California  Citrograph 
7:  226.   May  1922 » 

"V/ither-tip,  a  disease  of  citrus  trees,  which  has  been  more  or 
less  prevalent  in  Florida  and  Cuba,  but  which  is  seldom  of  any  com- 
mercial importance  in  California,  is  more  common  this  season  in  this 
state  than  for  many  years." 

Blue  mold  rot  caused  by  Penicillium  spp. 

Winston  reports  that  blue  mold  rot  in  general  has  been  considerably 
more  prevalent  than  in  1921»  particularly  so  durir:ig  the  fall  of  1922  in  Florida. 

Blast  c-^used  by  Bacterium  citriputeale  C,  0.  Sm. 

A.  L.  Chaffin  states  that  "in  Cdlifornia  citrus  blast,  a  new  disease  of 
citrus  fruit,  has  cut  our  yields  in  half  during  the  past  six  years."   The  follow- 
ing account  of  the  outbreak  of  citrus  blast  in  southern  California  is  by  J.  E. 
Coit  (California  Citrograph  7:  242.   May,  I922) . 

"Very  recently  the  writer  discovered  the  citrus  blast  disease 
on  orange  trees  in  the  foothills  near  Pasadena.   Further  investiga- 
tion showed  that  the  disease  v/as  fairly  well  distributed  through  a 
belt  including  groves  at  the  higher  elevations  from  Sierra  Madre 
westward  as  far  as  the  Devil's  Gate  region. 

"It  has  been  most  serious  in  the  northern  counties,  particularly 
in  Butte,  Tehama,  and  Sacramento.   Tliis  present  case  is  the  first  to 
bo  reported  south  of  the  Tehatchepi 


^  CITRUS  -  Blast,  Foot  rot,  Blossom-end  rot 

"The  bacteria  develop  and  spread  during  cool,  rainy  weather  and 
it  is  interesting  to  note  that  the  present  outbreak  seems  to  be  con- 
fined chiefly  to  localities  where  the  rainfall  during  the  past  winter 
has  been  xn  the  neighborhood  of  thirty  inches,  and  where  frequent 
showers  have  been  the  rule  for  the  past  few  weeks.   This  similarity 
of  winter  climatic  conditions  between  the  Altadena-Sierra  Madre  section 
and  Butte  County  is  believed  to  be  largely  accountable  for  the  present 
outbreak.   V/hether  the  disease  will  cause  serious  damage  will  no  doubt 
depend  on  weather  conditions  during  April.   V/ith  dry,  warm  weather  the 
disease  may  tend  to  disappear,  but  with  frequent  ehowers,  defoliation 
of  the  trees  and  serious  killing  back  of  the  twigs  may  result." 

Foot  rot  ,oaua©  not  reported 

"Foot  rot  vas  reported  as  serious  in  several  old  groves  as  well  as 
nurseries  in  Florida.   From  one  nursery  specimens  were  collected  and  the  fungus 
PhytoDhthora  torrestria  Shcrb.  was  isolated.   In  the  nursery  it  occurred  during 
the  rainy  season  and  in  that  part  where  the  soil  was  poorly  drained."  Burger. 
Winston  considers  it  about  as  prevalent  as  in  l^Sl  in  Florida  and  says  that  "it 
occurs  for  the  most  part  on  old  seedling  sweet  orange*   but  is  not  uncommon  on 
budded  trees  on  a  susceptible  root." 

Blcs3om-end  rot  associated  with  several  fungi 

V/inston  states  that  the  blossom-end  rot  wa'8  "more  prevalent  during  the 
fall  of  1922  than  for  several  years  in  Florida.   It  occurred  principally  on  the 
Navel,  Blood,  and  Pineapple  orange  varieties  in  the  central  part  of  the  state. 
Satisfactory  preventive  or  control  measures  not  known." 

Miscellaneous  parasitic  diseases 

Scaly  bark  and  nailhcad  rust  attributed  to  Cladosporium  herbarum  var. 
citricolura  Fawcett.   Florida  -  "On  the  west  coast  scaly  b:.rk  seems  to  be  worse. 
However,  it  was  reported  from  other  districts  and  the  nursery  inspectors  have 
reported  it  from  several  nurseries. "  (Burger ) .   "IJailhead  rust  prevalent  in  about 
the  same  degree  as  in  1921.   Of  minor  importance."  (V/incton)  . 

Psorocis  (caaee  undetermined)  -  "Comiiion  jn  sweet  oranges  and  tangerines. 
Occurs  on  other  species  in  Florida  also."  (V/inston).  Fawcett  recently  reported 
on  studies  of  the  disease  in  California(2)  una  George  reports  a  similar  disease 
from  Arizona  on  orange  and  grapefruit. 

Brown  rot  •^umrnosis  caused  by  Pythiacystis  citrophthora  Sm.  &  Sm. 
Arizona  _  "Found  frequently  on  grapefruit  where  cultural  practices  are  careless. 
It  is  common  on  stems  of   orang..  trees,  never  observed  on  fruit. "  (George) . 
(See  also  reference  (2)  ). 

Gummosis,  cause  undetermined.   Florida  -  "Especially  severe  on  lemons, 
but  occurs  to  u  limited  extent  -.n  other  species.   Prevalent  on  about  the  same 
degree  as  in  I92I.   Treatments  unsuccessful."  (Winston).   Burger  states  that 
"Gummosis  v/as  reported  from  many  old  groves  in  the  state.   Cultures  were  made 
of  the  material  sent  in  and  two  fungi  were  isolated,  Phomopsis  citri  Fav/cett 
and  ninlodia  sp." 
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Lime  wither-tip  caused  by  Gloeosporium  limotticolum  Clausen.  -  "C  :>n- 
sidcrubly  less  prevalent  on  fruit  in  Florida  than  in  forner  years,  duo  to  ex- 
ceedingly dry  weather  v/hilc  fruit  was  in  a  susceptible  condition.   The  tv/ig 
blight  form  quite  prevalent  during  the  summer  and  fall  months."  (V/inston). 

Geptobasidium  pedicillatum  (Schev.)  Pat.  -   "Slightly  more  prevalent 
than  in  1^21.   This  or  a  very  similar  organism  is  reported  to  be  killing  twigs 
in  certain  sectijns  of  the  central  part  of  the  state,  but  I  have  not  seen  such 
a  case"  (  .-'inston). 

Die -back,  Cv.use  not  determined.  -  Fl:)rida  "A  very  serious  disease.   The 
specimens  came  from  old  as  well  as  young  trees.   It  was  also  found  in  the  nur- 
series." (Burger).   "About  lO/o  more  widespread  and  about  IOtc  more  serious  than 
in  1921,  particul.-.rly  ' ammonia ti on. '^  Blucstone  spplied  as  i.   fertilizer  usually 
acts  as  a  corrective."   (Winston). 

Damping  off,  c.-usc  njt  determined.  Florida  -  "This  trouble  v/as  reported 
from  several  citrus  seed  beds  where  they  had  kept  the  soil  too  wet.  After  the 
amount  of  water  was  controlled  the  disease  disappc.';rcd."   (Burj:,er). 

Blight,  cause  unknov/n,  was  reported  serious  in  Florida.  -  "Along  the  East 
Coast  the  dise..se  seems  to  be  serious.   The  grov;ers,  v/hile  losing  one  to  tv/o 
percent  of  their  trees  annually,  have  become  so  accustomed  to  the  disease  that 
they  think  little  of  the  seriousness  of  it.  From  -11  quarters  of  the  state  re- 
ports continually  come  in  shov/ing  th-t  blight  is  present  and  growers  are  sustain- 
ing a  constant  loss  from  this  disease.   The  blight  does  njt  attack  the  yjung  trees 
but  takes  trees  after  they  come  into  bearing."   (Burger). 

Sooty  mold  caused  by  Meliola  ,sp.-  Generally  prevalent  in  Louisiana. 
(Edgcrton) . 


Miscellaneous  non-pa r^^sitic  diseases  and  injuries 

Mottle  leaf,  undctarnined.  -  "Much  more  prevalent  than  in  l^Sl  in  Florida, 
Deep  and  excessive  cultivation  seems  to  induce  chlorosis  in  dry  seasons.  Many 
cases  apparently  due  to  excess  lime  in  soil  or  soil  unfit  for  citrus  culture." 
(Winston) . 

Spray  in.jury.  -  "Oil  burn  much  mjre  prevalent  in  Florid.-  than  in  former 
years,  degree  of  injury  rc^nging  from  slight  to  severe-   Sulphur  sunburn  somewhat 
more  prevalent  than  in  former  years,  degree  of  injury  about  the  same  as  in  192I. 
Injury  following  the  applications  jf  Bordeaux-oil  emulsion  reported  from  many 
sections  of  the  state.   For  the  mjst  part  this  was  not  of  special  importance. 
It  s;cmed  to  be  mjre  of  an  oil  ourn  rather  than  Bordeaux  injury."   (V/inston). 

"Star  melanose,  apparently  a  form  of  Bordeaux  injury,  h-.s  been  observed 
in  many  groves  only  on  trees  sprayed  with  Bordeaux  mixture.   On  leaves  for  most 
part.  Damage  negligible."   ( V/inston). 
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deterioriution.   California  Citrograph  'J:    IO5,  132* 

Feb.  1922. 
Home,  '\L    T.   A  Phomopsis  in  grapefruit  from  the  Isle  of  Pines, 

v/.  I.,  v/ith  notes  on  Diplodia  natalensis.   Phytopath.  12: 

414-418.   Sept.  1922. 
O'Byrne,  F.  M.   Bordeaux-oil  emulsion.  Quart.  Bui.  State  Plant 

Bd.  Florida  G:  46-58.   Jan.  I922. 
Reinking,  0.  A.  and  G.  V/,  Groff.   The  Kao  Pan  seedless  Siamese 

pummel o  and  its  culture.   Philipp.  Jour.  Sci.  19:  3o9-437* 

Oct.  1921. 

Very  susceptible  to  diseases,  especially  canker* 
Reed,  H.  S.   Observations  on  the  citrus  industry  in  Mexico. 

California  Citrogr.  7:  I40.   March  I922. 
Samuel,  Geoffrey.   Brov/n  rot  6f  citrus  fruit,  its  occurrence 

in  South  Australia  on  oranges.   Jour.  Dept.  Agr.  Sc.  Austr. 

26:  112-118.    Sept.  1922. 

First  found  August  1922,  probably  present  for  some 

years.   Probably  will  not  become  important  as  weather 

conditions  usually  unfavorablo. 
V/inston,  J.  R.  and  >7.  V/.  Yotherc   Bordeaux  oil  emulsion  spray. 

Citrus  Ind.  3  (l):  I4-I5.   J^n.  I922.  • 


FIG 


Rust  caused  by  Physopclla  fici  (Cast.)  Arth. 

In  1907  Arthur  (North  American  Flora)  reported  the  distribution  of  this 
ruct  from  South  Carolina  to  Texas;  including  at  that  time  the  follovdng  states: 
South  Crolm..,  Florida,  Alabama,  Mississippi.  Louisiana,  and  Tex<.G.   In  figure 


FIG  -  Rur.t,  Blr.ok  cmut 
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103  the  present  known  distribution  of  the  rust  is  indicated.   The  disease  was 
reported  this  year  from  Florida,  Louisiana,  and  Texas-   Trees  were  defoliated 
because  of  the  disease,  but  not  resulting  in  any  apparent  injury  in  Louisiana. 
(Edgerton).   Burger  states  that -the  disease  v;as  very  pomtucx*   this  season  in 
rlorida. 


Cuba 
to  Rico 
o  Domingo 


Fig-  103.  Showing  ;oresent  known  distribution  of  fig  rust  caused  by  physopella 
fici. 

Black  smut  caused  by  <;spergillus  niger  v.  Tiegh. 

Reported  on  figs  in  market  in  Washington.  (Dana).   Smith  and  Phillipps  (l) 
;  have  recently  reported  their  investigations  on  this  disecise. 
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1,   Smith,  Elizabeth  H.,  and  Edith  H.  Phillips. 
(Abstract)  Phytopath,  12:  442.  Sept.  I922. 


Fig  smut  studies. 


Not  cited 


Smith,  E.  H.  ind  S.  H.  Phillips.   Studies  of  the  so-called  "smut" 
of  v^hite  fig  varieties.  Mo«  Bui.  Calif."3t»  Dept.-Agr*  11: 
755-758.  Oct.  1922. 

Other  diseases 

Anthracnose  caused  by  Glomerella  cingulata  (Stonem. )  S.  t   von  S.   Locally 
important  in  Jackson  and  Harrison  Counties.  Mississippi.  (Meade). 

Leaf  spot,  probably  caused  by  Cercospora  bolleana  (TViilim. )  Sacc.   Report- 
ed from  South  Carolina  and  Texas. 

Leaf  blight  caused  by  Rhizoctonia  raicrosclerotia  liatz.   Quite  prevalent 
in  Florida  and  in  some  places  caused  considerable  damage.   (Burger).   Taubenhaus 
reports  the  disease  was  found  for  the  first  time  in  Friendswood,  Texas,  in  1919* 
"The  disease  was  first  described  ,by  Matz  and  found  by  hira  in  Florida.   This 
trouble  has  been  found  for  the  first  time  by  the  writer  at  Friendswood,  Texas,  in 
l^l^*   The  disease  first  appeared  on  the  tree  and  in  a  short  interval  has  practi- 
cally affected  every  tree  in  that  orchard  which  consisted  of  over  fifty  trees. 


3o6  CITRUS  -  Other  diseases 

Exporiracnts  in  spraying  with  Bordeaux  mixture  /\~S^~[)0   SLUfaed  to  effect  perfect 
control. " 

Limb  blii^ht  caused  Ciy   C'orticium  laetum  (Karst.)  Brt.^-s.   Reported  from 
Mississippi,  Florida,  ^.nd  Louisiana.   In  Florida  the  disease  v/as  quite  prevalent 
Several  spociriiona  have  been  sent  in  to  th.-~  office  indicating  that  the  disease 
exists  ..11  over  the  state.   (Burger). 

C-nkcr  caused  by  Macrophoma  fici  i Jm-  &  S.   Rt ported  from  Texas  by 
Tc,ubenhaus-» 

Canker  caused  by  Tub'.rcularia  fici.   Reported  locally  severe"  in 
Louisiana.  (Edgerton). 

Canker  c:iused  by  Di-plodia  sycina  Mont-  var.  syconophila  Sacc.   Taubonhaus 
in  Texas  reports  on  the  disease  as  follovvs:   "A  serious  limb  c:.;nkcr  of  the  fig 
v;as  found  to  be  very  prevalent  during  the  years  of  1919-1920,  -.nd  I92I.   The 
organism  is  readily  isolated,  grov/n  in  pure  culture,  and  artificial  inoculations 
carried  out,  and  the  disease  reproduced.   The  causal  organism  corresponds  to 
Diplodia  sycina  Mont.  var.  syconophila  Sacc.  mentioned  by  Heald  and  V/olf.   The 
Diplodia  canker  is  distinct  and  different  from  the  one  caused  by  Macrophoma 
Xici,  TtiPegcularia  fici,  Corticium  laetum,  Botrytis  cinorea,  and  Sclcrotinia 
libertiana. " 

Root  knot  Cc^used  by  i'etrrodnru  sp.   "In  Arizona  root  knot  on  young  fig 
tre.-s  was  reported  to  this  labor-. tory  for  the  first  time  this  year,  although 
D.  C.  George  states  that  the  trouble  has  been  prevalent  in  the  Salt  River  V.lley 
for  some  time-   Specim.ens  sent  in  came  from  the  vicinity  of  Phoenix."  (Brov/n) - 


■  DATE 

Leaf  spot  caused  by  Graphiola  phocnicis  (Mong.)  Poit.   Reported  from 
Texas  and  Arizonu. .   Taubonhaus  reports  that  "the  t.vo  varieties  most  susceptible 
arc  Phoenix  doctilifora  and  Phoenix  canarionsis.   In  pure  culture  it  resembles 
yeast  colonies.   SuccLSsful  inoculations  were  only  obtained  on  young  tender 
foliage. 

Lcc  f  spot  caused  by  Sxosporium  palmivorum  Sacc-   Reported  prevalent 
but  unimportant  in  1^X0.3.  ( Taubenhaus)  . 


AVOCADO 

Bleck  spot  caused  by  Colletotrichum  gloeosnorioides  Pcnz.   Re-ported 
prevalent  on  lecf  ..nd  fruit  in  Flarid-a.   The  leaves  ■:  ffected  with  the  disease 
are  brownish-yellow  at  the  tip.  (Burger  J.   V/inston  states  it  was  more  prevalent 
than  in  1921  in  Florida  and  favored  by  the  exceptionally  wet  fall. 

Scab-   In  Florida,  Burger  states,  ''This  disease  is  caused  by  a  fungus 
which  cannot  be  distinguished  morphologically  from  the  fungus  causing  citrus 
scab.   The  fungus  causing  citrus  scab  has  gone  under  the  name  of  Cladosporium 
<^i"*^^i  Mass.   This  fungus  is  not  a  Cladosporium,  but,  on  account  of  the  inability 
to  produce  good  fruiting  bodies,  it  has  has  not  been  able  to  be  classified. 
Some  diseased  leaves  were  sent  in  whiqh  were  badly  infeQtfed  with  Pestalozzia  sp." 
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CITRUS  -  Other  diseases 


OLIVE 
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Literature 


Kinman,  C,  P.   Olive  grov/ing  in  the  southv/estern  United  States.  U.  S. 

Dept.  Agr.  Farmers'  Bui.  I249.  p.  43.  I922. 
Smith,  C.  0.   Pathogenicity  of  the  olive  knot  organism  on  hosts  related 

to  the  olive.   ?hytopath.  12:  27I-278.   June  1922, 


Stem  end  rot  caused  by  Diplodia  natalensis  Ev»  Somewhat  less  prevalent 
than  in  I921  in  Florida.  (Winston). 

Tear  stain  caused  by  Colletotrichum  gloeosporioides  Penz.  v/as  very 
prevalent  in  unsprayed  groves  v/hile  anthracnose  and  blossom  bli£;ht  v/ere  less 
prevalent  than  in  l'^21.   (.anston). 

Die-back,  cause  not  determined,  P'lorida  -  Symptoms  show  die-back  of 
young  tv;igs  similar  in  appearance  to  the  die-back  of  citrus.   (Burger). 

Bloom  drop,  cause  unkno'vn.   Burger  reports,  "There  were  many  inquiries 
concerning  the  means  to  prevent  the  bloom  from  dropping.   Specimens  were  sent 
into  the  laboratory  but  no  one  fungus  could  be  found  v/hich  "./as  thought  to  be 
responsible  for  this.   It  is  believed  that  ic  is  c   physiological  trouble." 

Literature 

Averna  Sacca,  Rosario.  Macrophoma  sp.  Bol.  Agr.  Sao  Paulo  23:  82-84' 
Mr./Ap.  1522. 


P^RSIMriOM 

Leaf  spots  associated  with  Phyllosticta  sp.  and  Alternaria  sp.  -  Reported 
from  Florida,   (Burger). 

Rot.  Caused  by  Rhizopus  sp.  Taubenhaus  reports  in  Texas  that,  "Japanese 
persimmons  frequently  rot  on  trees  in  the  orchards  due  to  Rhizopus  nigricans. 
This  disease  is  'luite  comi;;on  during  wet  weather  and  may  result  in  a  total  loss 
of  the  fruit  on  the  tree.   Artificial  infections  may  be  reudily  obtained  by  in- 
troducing spores  of  the  fungus  into  puhctures  made  in  the  healthy  fruit  on  the 
trees." 


GUAVA 

Anthracnose  caused  by  Gloeosporium  pcidii.   This  disease  was  reported 
from  several  sections  in  Florida.   In  some  places  considerable  loss  v/as  sustained. 
(Burger) . 

Soft  rot  caused  by  Rhizopus  sp.  v.'as  found  on  shipped  guavas  during  the 
the  past  suinr.jer  in  rioridu.  (Burger). 
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CITRUS  -  Other  diseases 


LOC^UAT 


Scab  caused   by  Fusicladium  dendriticum  (V.'olbr.)   Fcl.   var.    eriobotryae 
.5-^abia.      prevalent   in   Florida   but  damage   is  not  very  great.      (Burger). 

Blight  Caused   by   Bacillus   amylovorus   (Burr.)      Trev.        Many  places   in 
Florida  have   this  most  serious   of  all  diseases   of  this   tree.      The  blight  was 
reported   from   several   localities.      (Burger). 


Literature 


Anonymous-      Fruit   tree  diseases   and  their   treatment.      So.    African  Fruit 
Grow,   9:    325,   327,    329.      Nov.,   Dec,    I922.      Scab  or  Fusicladium 
of  the   lonuat;    leaf-blight  of  the   loquat. 

Putterill,    V.    j..      Plant  diseases   m  the  V/estern  province.    IV.    Jour. 
Dept.    iigr.    So.    ,.frica  ZL:   332-337.    ;.pr.    1922.      Tv/o  diseases   of 
the  loquat  (Fusicladium  or  scab;   Entoraosporium  blight). 
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Agati,    J.    J..      Banana   stem  and  fruit  rot-      ^''hilipp.    iigr.    10:   411-422- 

..pr.    1922.   IJo.   9. 
Lee,   H.    A-      Banana   freckle   in  the  Philippine   Islands.      Phytopath.    12; 

101-102.      Feb.    1922. 
Zeraan,   V.      Bacteriosis  del  bananero.    Bol.    Camara  iigr.   Costa  Rica  2: 

23-32.      Feb.    19 2L. 


POMEGRANATE 
Literature 

Averna   Sacca,   Bosario.     Megalenectria  coespitosa  Speg.    Bol-   /.gr.    Sao 
Paulo  23:    79-82.    ivlr./i.p.    1922. 


AVERRHOA.    C/.R;JvIB0LA 

Literature 

Welles,   Colin  G.      Cercospora   leaf  spot  of  Averrhoa   carambola.      Philipp- 
Jour.    Sci.    19-.    747-731.    pi.    1-2.   Dec.    I92I. 
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PECAIJ  -  Scab 


DISEASES  OP  NUTS 


Sce.b  caused  by  Fusicladiuni  effusum  V,'int. 

Scab  v/:is  genereilly  reported  in  the  Gulf  states.   It  v/cs  not  very  severe 
this  sec-son  in  South  Carolina  where  Ludwig  estimated  a  2%   loss*  in  Georgia  it 
was  not  so  bod  as  the  last  tivo  years.  (Bullard).   In  Florida  it  was  one  of  the 
oonmoneat  diseases  of  the  pec^.n.  (Burger).  Nc-1  repjrt^  th^.t,  "Sc:.b  v;as  cerious 
ugu.in  this  sec-son  -.long  the  Gulf  Coast,  in  the  Delta  counties,  and  in  many  lo- 
calities in  the  central  c-~- stern  part  of  Mississippi.   In  "Xi^ny   groves  where 
susceptible  varieties  are  plc^nted,  the  crjp  was  i<    total  f-.ilure  as  a  result  of 
scab.   A  number  of  the  1-rge  grov/ers  in  the  str;te  are  equipping  themselves  with 
pjwer  sprayers,  and  are  spraying  for  scab  control."   In  Louisiana  it  v/as  corarr<on 
and  the  c-use  jf  c jnsider.-ble  loss  in  some  varieties-  (Edgcrton)-   It  v;as  said  to 
be  very  prevalent  in  Texas,  c.nd  wr.s  reported  from  Arkansas* 

Wight  reports  the  following  varieties  especially  susceptible  in  Georgia: 
Georgia  Giant,  San  Saba,  Delmas,  -nd  Van  Dem..n.   In  Mississippi  Neal  reports  the 
Belmas,  Pabst,  and  Schley  as  susceptible.   The  Stuart,  Tocho,  Frotscher,  Russell, 
and  Moncym",ker  are  resistant.   Success  is  reported  as  scabbing  in  some  localities» 

Demaree  (l)  reports  that  v/hile  v/ork  on  scab  control  experiments  in  1^22 
has  not  progressed  far  enough  yet  tc  formulate  a  standard" spray  schedule,  the 
results  obtained  so  f.-.r  indie. te  that  spr^.ying  for  scab  on  susceptible  varieties 
is  profitable.   In  some  cases  unsatisfactory  control  is  due  to  the  fact  that 
spraying  is  not  attempted  until  scab  has  become  thoroughly  established  in  the 
orchard;  if  spraying  is  continued  for  several  years  until  the  number  of  sources 
of  infection  is  reduced,  results  will  be  probably  entirely  satisfactory.   Bordeaux 
mixture  has  been  found  to  b-^  the  most  effective  spray  yet  used  as  a  scab  pre  vent  iv«,, 
but  because  of  the  danger  of  foliage  injury,  after  the  disease  is  once  under 
control  its  use  may  be  limited  at  least  to  the  first  two  applications,  which  are 
the  most  important  ones,  and  lime-sulphur  solution  substituted  for  the  later  ones. 
Bordeau.\  Z>.-G-50  was  m.ore  effective  than  3-^-5^  a"<^  caused  no  more  foliage  injury. 

The  cumulative  benefit  of  spraying  is  due  to  the  fact  that  it  prevents  the 
formation  of  the  spots  on  the  twigs  in  which  the  pecan  scab  fungus  mainly  hiber- 
nates during  the  v/inter,  and  thus  largely  eliminates  the  sources  of  initial 
spring  infection. 
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PECAN  -  Rosette,  Other  diseases 

Rosette  (cause  undetermined) 

Rosette  was  said  to  be  generally  distributed  in  3outh  Carolina,  v/hei-e 
two  instances  of  considerable  damage  occurred.   A  3%  loss  was  estimated  by 
Ludwig.   Neal  reports  the  disease  as  becoming  common  in  many  of  the  southern 
counties  in  Mississippi.  Collaborators  also  report  rosette  from  Georgia  and 
Florida.   Several  publications  have  appeared  recently  discussing  the  cause  of 
the  disease. 
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Palmer,  'Y.  B,   Pecan  rosette.  Proc .  Hat.  Nut.  Grov/.  Assoc. 
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Rand,  P.  V.   Status  of  pecan  rosette.   Amer.  Hut.  Jour.  16: 
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Rand,  F.  V.   Pecan  rosette:  Its  histology,  cytology,  and 

relation  to  other  chlorotic  diseases.  U.  3.  Dept.  Agr. 
Bui.  1038:1-42.  )32^* 

I7eaver,  Walter.  ■  Pecan  rosette-  Proc.  Mat.  Nut.  Grov/.  ..ssoc. 
20(1921):  ^7-72.  1922. 

Other  dis  eases 

Pov:dery  milder;  caused  by  Miorosphaera  alni  (V/al.)  £alm.  -  Reported  from 
South  Carolina  and  Florida. 

Crown  fiall  caused  by  Bacterium  tumefacians  EPS  &  Towns.   -  Taubenhaus 
states,  "As  a  rule  the  pecan  is  not  subject  to  crown  gall,  at  least  judging  from 
the  scarcity  of  specimens  received  of  this  disease.   Hov.'ever,  in  one  instance, 
some  fifteen  trees  in  one  orchard  growing  in  the  same  rov/  were  all  found  to  have 
suddenly  died,  and  when  pulled  out,  sho'-ved  typical  crown  gall. 

Brown  leaf  spot  caused  by  Cercosoora  fusca  Rand.   Two  reports  in  Soutli 
Carolina.  ( Ludwig) . 

Anthracnose  caused  by  Glomerella  cingulata  (Stonem)  S.  &  YO"  S.   Preva- 
lent in  some  sections  in  small  amounts,  Florida.   (Burger). 

Hypochnus  sp. associated  v/ith  a  disease  affecting  pecans  near  Bluofield, 
Florida.  There  was  slight  damage  this  past  season.  (Burger). 

Black  pit  cause  unknown.   Increased  prevalence  reported  in  Mississippi 
and  causing  a  20%  lost..   "Black-pit,  a  disease,  an  apparently  physiological 
trouble,  v;as  very  destructive  all  over  Mississippi  the  past  season.   After  the 
nuts  attained  considerable  size  the  husk  tissues  became  black  and  somewhat  pitted, 
and  finally  resulted  in  heavy  shedding.   Demaree  attributes  this  condition  to 
dry  weather  the  year  previous,  but  although  possible,  this  theory  is  uncertain." 
(Neal). 

Nursery  leaf  blight  caused  by  Phyllosticta  caryae  Peck.   Common  in  many 
nurseries  but  not  serious  in  Mississippi.  (Neal). 
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V/ALNUT 


Blight  caused  by   BacteriuLi  .juglandis   (Pierce)  •    EPS,    -   "Prevalent  in  the 
V/illamette  Valley,    Oregon,    but  less  severe  than  last  year,    although  some 
individual  trees  are   going   to  lose   all  their  nuts  due   to   insect-b:)rne   infec- 
tions.     Rain  infections   apoei.r   to  be   far  less  than  usual  because   rains   ceased 
before  nuch  walnut  foliage  v;as   out."  (Barss ) .     Prorane   reported  its   occurrence  in 
Virginia. ' 

Canker  caused  by  Nectria   sp.      -     Associated  with   winter  injury   in 
Orleans  County,   New  York.    (Chupp). 
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Batchelor,    L.   D.      V/inter  injury  to  young  walnut  trees  durii~ig   1921-22. 
California   /.gr.    Exp.    3ta.   Circ.    234:1-5.    1922. 

Also  in  Month.   Bui.   Dept.   -Agr.    Calif.    11:   ^J45-Zi^-9. 
May/june,    1922. 


AUvIOlTD 


Grov/n  gall  caused  by  Bacterium  tuniefaciens  EFS.  d  Tovms  -  Maricopa  and 
Gila  Counties,  y^rizona; corrr.on,  injury  les:^  than  I-:-.    (Brown). 

Root  knot  caused  b^  Heterodcra  radio icola  (Greef)  Mttll.  -  Common  in 
Maricopa  County,  Arizona.  (George). 
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COCOilUT 


Ashby,  S.  F.   Experiraents  on  red  ring  disease  of  the  coconut  in 

Grenada-   i.gr.  liev/s  21:  94-95.   March  I'd,    1522. 
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Forev/ord 

Ihis  summary  on  the  diseases  of  forest  and  shade  trees,  ornamental 

and  miscellaneous  plants  in  the  United  States  in  I922  follov/s  the  same 

general  plan  as  those  of  the  preceding  years.   The  sources  upon  v/hich  the 

information  is  based  w-ru  as  follows:  (l)  collaborators,  (2)  specialists 

in  the  Office  of  Porist  Poithology,  (3)  articles  in  botanical  journals, 
and  (4)  special  reporters. 

O'^ving  to  the  lack  of  more  available  data  it  has  been  found  necessary 
to  present  the  information  in  list  form,  as  usually' only  scattered  notes  on 
the^  distribution  and  extent  of  the  disease  have  been  furnished. 

References  have  been  given  and  in  some  instances  brief  abstracts 
made  of  recer.t  articles  which  might  be  of  service  to  those  v/ho  do  not  have 
access  to  all  the  botanical  journals,   ^i  list  of  collaborators  is  given 
on  the  opposite  page.   Tlie  names  of  the  special  reporters  are  as  follov/s : 


Bonar,  Lee 

Eoyce,  J.  S. 

Collins,  J.  Franklin 

Detwiler,  Sr  B. 

Dunegan,  J.  3. 

Fields,  A.  0, 

Gravatt,  Arthur  lU 

Hedgcock,  G.  G.  &  N.  Rex  Hunt 

Henn,  Adam  G- 

Howard,  N.  0. 


Hubert,  Ernest  E. 

Martin,  G.  H, ,  Jr. 

Metcalf,  W. 

PHN5  =  Pathol jgical  Herbarium 

(Notes  Number  5) 
Scherer,  G.  M. 
Sheldon,  John  L- 
Young,  V.  H. 
Young,  V.',  K. 
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AR30RVIT>iE  (Thuja  occident^lis) 
Phcraopsi^  .-juniperivora  Hshn 

p.-;n)).o,ylvaniu  -  State  Coile-e,  June  2.  Coll-  L.  0.  Overholts ..  (PHN  5) 

V/ood  rot  caused,  by  Ppria  vapor&ri;-t  (Fr.)  Cke. 
Minnesota  -  (Sect'-  PI.  Path.) 

ARBORiaT/J,  GIANT  (Thuja  plicata) 

Cedar  leaf  blight  caused  bjr  Keithia  thujlnr^  Durand 

Idaho  -  this  disease  tends  toward  becoming  very  serious;  found  in  stands 
of  young  v/estern  red  cedar  in  northern  Idaho  (Schmitz) 

'A'ashington  -  northeastern  part  of  state,  this  disease  causes  the  trees 
to  appear  often  as  if  swept  by  fire-   (Schmitz) 

The  parasite  is  vvidesprcad,  common  and  principally  attacks  small 


tree 


(Boy 


ce, 


Rfcfi>y»nce 

?/iiles,    A.    C.      Keithia   on  Thuju   plicata  Gard.   Chron.    Ill,    7''-    35^- 
•Dpc.    16,    1922. 

Red  brown  heartvjood  butt  rot  caused  by  Polyporus    schweinitzii   Fr. 
Idaho   -  not  conuTiOn.       (Schraitz) 


Curyn(  urn  juni  peri  nam  :.ll. 

Oregon  -  occasion^.l;    apparently  parasitic   but  not  certain.    (Boyce) 


CEDAR,   YtLLO'7  (Charnaecypuri s   nootkatensis) 

R^st  caused   by  Gymrjosporangium  nootkatensis     (Trel* )    Arth. 

Washington  -   causes    little  damage   to   the   leaves   of  young   trees.    (Boyce) 

CEDAR,    VfrilTE    (Charaaecyparis    thyoides) 

Rust  caused  by  _Gxninosporan>-;iura  ellisii    (Berk.)    Fcrl- 

Connecticut  -  first  collection   in   state  by  Connecticut  Agr-    Exp.    Sta-; 
quite   abundant  in   this    swarrip;    aecial   stage    reported   by   FroiTirne   in 
the   state   but  not  y^..t  collected  by   Clinton.    (Clinton) 
Rhode   Island  -   fouija   for   first  time;    it  is  disfigurjc?!g  many   trees   by   the 
fusiform  galls;    yome   branches   are  dead  and   some   smaller   trees  are 
dead,    apparently    from   this   cause-       (Sncli   &.   Howard) 

Rust  Caused  by  Gymjiosporan^ium  botrvapites    (Schw.)    Kern   ^   (G.    bisept-.tum      Kll-, 
Connecticut  -  Hev/  Haven  County;    two  reports-      (Clinton) 

FIR,    SILVER   (Abies   amabilis) 

Fir-fern  rust  caused   by  Urodinopsis   mirabilis    (Pk.)    Magn. 

./ashington   -   causes  death   oi'   infected  needles;    normally   on   young  trees 
does   slight  damage-    (Bovce) 

butt_r_ot  Caused  by   Forries  5nnoBus(Pr.)   Cke. 

'.''ashington  -  found  occasionally    in   living   trees;    infected   trees   arc 
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susceptible  to  v/indthrov/.  (Boyce) 

FIR,  BALSnM  (Abies  balsamea) 

Fir-fern  rust  caused  by  Uredinopsis  mirfcjbilis  (Pk.)  Magn. 

Pennsylvania  -  severe;  local;  on  Qsmunda  claytoniana  at  least  8  miles 
from  any  known  possible  Abies;  infection  abundant  on  one  local  area. 
August  19.   (Overholts) 

Douglas  fir  blight  caused  by  Phomopsis  pseudotsugae  IVilson 
Sue  quotation  Douglas  fir. 

FIR,  LOVv'LAMD  (Abies  grandis) 

Needle-cast  caused  by  Lophodermium  nervisequium  Hart. 

Idaho  -  common;  the  resulting  damage,  as  a  rule,  is  slight.  (Boyce) 

Stringy  brown  rot  caused  by  Echinodontium  tinctorium  Ell.  &  Ev. 

Idaho  »  very  common  wherever  this  tree  occurs;  causes  a  serious  heart 
rot.   (Schmitzj 

Very  destructive  in  some  localities,  nearly  all  mature  trees  being  more 
or  less  decayed.   (Boyce) 

Fir-fern  rust  caused  by  Uredinopsis  mirabilis  (Pk. )  Magn. 

Idaho,  British  Columbia  -  kills  infected  needles;  usually  on  small  trees; 
damage  slight.  (Boyce) 

Red  brown  s^-.pv;ood  rot  caused  by  Femes  pinicola  (Fr. )  Cke. 
Idaho  -  fairly  common.   (Schmitzj 

Matting  caused  by  Herpotrichia  nigra  Hart. 

Idaho  -  comrrion  at  high  altitudes.  (Schmitz) 

Macrophoma  parca  B.  &  Br. 
Oregon  -(Boyce) 

FIR,  ALPINE  (Abies  lasiocarpa) 

Matting  caused  by  Herpotrichia  nigra  Hart. 

Idaho  -  common  at  the  higher  altitudes.  (Schmitz) 

FIR,  VEITCH'S  (Abies  veitchii) 

Fusicoccum  abietinum  (Hart.)  Prill,  l-   Del.  =  (Phoma  abietina  Hart.) 
Ohio  -  local;  causes  death  of  twigs  and  needles.   Oct.  24.   (Young) 

FIR,  DOUG  US  (Pseudotsuga  taxifolia) 

Red  brown  hear two od  butt  rot  caused  by  Polyporus  schweinitzii  Fr. 
Idaho  -  common.  (Schmitz) 

lied  rot  caused  by  Tra metes  pini  (Brot.)  Fr. 
Idaho  -  fairly  common.  (Schmitz) 

Red  brown  Sc^pwood  rot  caused  by  Pomes  pinicola  Fr. 

Idaho  -  found  in  dead  trees,  causing  a  saprot-   (Schmitz) 


39& 

Rot  caused  by  Polyporus  volvatus  Pk. 

Idaho  -  common.  (Schmitz) 

Douglas  fir  mistletoe,  Razjumofskya  douj^lasii  (Engelm-)  Kuntze 
Idaho,  v.'ashington,  Oregon.  (Boyce) 

Is  a  very  serious  parasite.  (Boyce) 

Douglas  fir  blight  caused  by  Phomopsis  pseudotsugae  Wilson 

The  follu'ving  quotation  concerning  this  serious  European  disease  that  is 
now  threatening  the  United  States  is  taken  from  a  recent  article  by  J.  S. 
Boyce.  (a  menace  to  Douglas  fir  and  hemlock.   Timberman,  July,  1^22) : 

"Of  late  years  in  Scotland  and  England  a  parasitic  fungus  (Phomopsis 
pseudotsugae)  has  boon   found  attacking  young  Douglas  firs  in  the  sapling 
stage.   The  disease  is  becoming  increasingly  severe  "each  year  and  is  now  a 
source  of  considerable  concern  to  foresters  and  pathologists  in  those 
countries.   The  fungus  attacks  the  main  stem,  either  killing  the  tree  out* 
right  or  causing  the  death  of  the  top,  greatly  retarding  growth.  The  dis- 
ease spreads  directly  from  infested  trees  to  sound  ones,  thus  making  it 
very  difficult  to  control. 

"An  idea  of  the  damage  resulting  is  given  by  Dr.  Malcolm  Wilson,  of  the 
University  of  Edinbur-h,  wh.o  states:  'A  plantation  of  Douglas  fir  in  Perth- 
shire, about  G  to  8  years  old,  v;as  examined  in  April  of  this  year  (192O), 
and  it  was  estimated  that  half  of  the  trees  had  been  killed  by  the  disease. 
The  dead  trees  v;ere  removed  and  burnt  and  the  spaces  were  filled  up  by 
planting  fresh  trees.   In  September  about  20  per  cent  of  the  trees  were 
showing  signs  of  attack,  and  these  included  some  of  those  planted  in  the 
previous  April.'    .^ain  the  same  authority  writes:  'Owing  to  the  long 
period  which  elapses  between  infection  and  the  first  obvious  signs  of  the 
disease,  it  is  possible  that  nursery  stock  which  is  apparently  healthy, 
although  really  diseased,  may  be  planted  out,  and  in  this  way  the  disease 
may  be  widely  distributed. ' 

"The  parasite  has  recently  been  found  in  Scotland  attacking  Japanese 
larch  (larix  leptolepis)  and  hemlock  (Tsuga  albertiana) . 

"If  this  disease  is  introduced  anywhere  into  the  Douglas  fir  regions 
of  North  America  a  widespread,  disastrous  and  probably  uncontrollable 
epidemic  may  quite  possibly  result.   It  is  axiomatic  that  parasites  of 
little  importance  in  their  native  haunts  often  become  exceedingly  destruc- 
tive when  introduced  into  other  regions.  This  particular  fungus  threatens 
the  two  most  important  timber  trees  in  the  Pacific  Northv/est,  together  with 
a  third  so-called  'inferior*  sjecies,  Western  larch  (Larix  occidentalis) , 
which  as  time  goes  on  will  bccom.e  increasingly  valuable-   It  is  also  quite 
probable  that  this  parasite  will  attuck  bulsam  firs." 

HEMLOCK  (Tsuga  canadensis) 

li§££  IHsl  caused  by  Pucciniastrum  myrtilli  (Schum. )  Arth.  =  (peridermium 
peckii  Thucm. ) 
Pennsylvania  -  seoras  to  be  more  abundant  than  last  year.   (Ov'orholts) 


;i 
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HE!,1L0CK,    VSSTERIJ   (Tsuga  hcterophylla) 

String V  brown  rot  caused  by  Echinodontium  tinctorium  Ell.   &  Ev. 
Idaho,    Oregon  (Boyce) 

The  most  destructive  decay  of  hemlock;    where  infection  is  severe 
practically  every  mature  tree  is  affected.    (Boyce) 

Ring  scale  jtot  caused  by  Trametes  pini    (Thore)    Pr. 
V/ashington   (Boyce) 

Butt  rot  caused  by  Pomes   annosus   (Pr.)   Cke. 
Washington    (Boyce) 

Occasionally  attacks  hemlock.    (Boyce) 

Dimerium  sp. 

V/ashington  -  not  on  needles   of  the   season;    immature   on  1920  needles, 
mature  on  1919  needles.    (Boyce) 

Dc/u^l^s   fir   bligftt         caused  by  Phomopsis  pseudotsugae    ./ilson 
See  quot'  tion  under  Douglas   fir. 

HEMLXK  (Tsuga  c.lbertiana) 

Douglas  fir  blight  caused  by  Phomopsis  pseudotsugae  V/ilson 

See  quotation  under  Douglas   fir. 

KEMLCCK   (Tsuga   spp.) 

Leaf,    cone,    and   twig   rust  caused  by  ?v!elampsora  abietis-canadensis   (Pari.  ) 
Ludv/ig   =  (Caeoma   abietis-canadensis  Pari.) 
Connecticut  -   aecial  stage   on  cones   of  the  hemlocks  was  more   abundant 
than  I   hud  ever   s^en  it;   have   seen  twigs   with  most  of  the  cones 
and  young   tvvigs  conspicuously  infected,    however,    the   Melampsora 
stage   on  the  Populus  was   not  sre  common  as  usucil.      (Clinton) 

Rust,    c>..used  by   Ptjociniastrum  myrtilli    (Schum.  )    Arth.    ~   (Peridermium 
peckii   Thuem. ) 
Connecticut  -  becoming  more   previ.lent;    reported  from  four  western 
counties.    (Clinton) 

JUI'JIPER,    COM/.ON  (Juniporus   conii:.unis  var.  hemisphaerica) 
Pestalozzia   funerea   Desrn. 

District  of  Columbia   (Collins) 

JUWIPER,    WESTERN   (juniparus   oc"identalis ) 

Rust  Co.used  by  Gymnosporangium  h^rkncssianum  (E.    &  E.  )    Kern 

Oregon   -   little   injury   caused  by   this  parijsite   to  host.    (Boyce) 

Rust  Cc-used  by  Gymnosporangiurn   .iuvQDe9C<?na  Kerfi 
Oregon     -  causes    little    injury   to  host.    (Boyco) 

Rust  caus'-d  by  Gymnosporangiurn  kernianum  Bethel 

Oregon   -   sometimes   found;    c>-uscs   little   or  no  injury   to  host.    (Boyce) 
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Horiaodendron  pinoohilum   (Mess)    Lindau- 
Oregon  -   comraon-    (Boyce) 

JUNIPER,    ROCKY  MOUNTAlw    (Juni'-erus   scopulorum) 
Rust  c£.used  by  Gymnosporagf^ium  nelsoni   Arth. 

British  Columbia   -  Port  Steele  Oct.   9-    (Boyce) 

JWIIPEH  (Juniperus  vir^iniana) 

Rust  caused  by  Gymnosporanfiium  juniperi-vir^inianae  Schv/. 

Rhode  Island  -  galls  on  red  cedar  v/ere  not  only  very  abundant  in  the 
spring  of  1^22  but  very  large  with  unusually  long  horns;  scne 
of  the  galls  with  the  horns  v/ere  as  large  as,  small  to  medium 
sized  apples,  a  little  smaller  than  a  man's  closed  fist.  (Snell) 

Connecticut  -  general  in  distribution;  common  but  not  serious.  (Clinton) 

Delav/are  -  generally  distributed,  cedar  apple  galls  fruited  very 

abundantly  and  weather  conditions  favorable  to  produce  heavy  in- 
fection on  apple.   (Adams) 

Ohio  -  most  marked  in  southern  Ohio  and  extreme  northern  portion  of 
state.   (Thomas) 

Illinois  -  less  than  usual;  prevalent  largely  in  southern  part  of  state, 
reported  especially  in  V/hiteside  County  on  Mississippi  bluffs. 
(Tehon) 

Rust  caused  by  Gytnnosporangium  germinale  (Schw.)  Kern  =  (G.  clavipes  Cke. 
&  Peck) 
Massachusetts  -  (Collins) 
Connecticut  -  lacal.  (Clinton) 
Delaware  -  more  prevalent  than  in  former  years.  (Adams) 

Reference: 

Dodge,  B.  0.   Studies  in  the  genus  Gymnosporangium.   IV.  Distribution 
of  the  r.ivcelium  and  the  subcuticular  origin  of  the  teliura  in 
G.  clavipes.  Amer.  Journ.  Bot-  9:  354-365«  July  1922. 

Rust  caused  by  Gymnosporangium  sp. 

Vermont  -  very  prevalent,   (Lutman) 

JUNIPER  (Juniperus  sp.) 

Pestalozzia  funertia  Desm. 
South  Carolina-(Ooilins) 

LARCH,  V/ESTERIJ  (Larix  occidentalis) 

^^"Q''^"  trunk  rot  caused  by  Pomes  officinalis  Fr.  (P.  laricis  (Jacq.)  Murr. ) 
Idaho  -  quite  common,  causing  considerable  loss.  (Schmitz)  m 

Needle  cast  caused  by  Hypodermella  laricis  Tub. 

Idaho  -  especially  severe  in  northern  Idaho  during  1922;  smaller  trees 
v.'ere  sometimes  almost  completely  defoliated  by  early  summer, 
which  cannot  but  help  to  decrease  the  rate  of  growth,  and,  with- 
out doubt,  the  disease  is  more  important  than  is  usually  con- 
sidered. (Schmitz)   Reported  also  by  Boyce. 
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Oregon  -  an  epidemic  occurred  in  the  Ochoco  Mountains  near  Mitchell, 
V/heeler  County,  July  27,  where,  in  an  area  of  inf<^ction,  the 
trees  v/ere  almost  defoliated.   (Boyce) 

Larch  mistletoe  -  Razoumofskya  laricis  Piper 

Idaho  -  very  common  in  certain  localities  throughout  range  of  host 

in  state.   (Schmitz) 
Oregon  -  is  very  destructive.   (Boyce) 

Ring  scale  rot  caused  by  Trametes  pini  (Brot. )  Fr. 
Idaho  -  occasionally  found.  (Schmitz) 
Results  in  heavy  loss  in  merchantable  stands-  (Boyc<»^ 

Rod  brov/n  heartwpod  butt  rot  caused  by  Polyporus  schw»iriilrii  Fr. 
Idaho  -  fairly  common.   (Schmitz) 

Sulphur  heart  rot  caused  by  Polyporus  sulphureus  (Bull.)  Fr. 

Idaho  -  has  been  collected  on  larch  in  northern  Idaho  several 
times  during  past  seasons.   (Schmitz) 

Douglas  fir  blight  caused  by  Phomopsis  pseudotsugae  'Jilson. 

See  quotation  under  Douglas  fir. 


lARry,  J.iP;j^^SE  (Larix  Icptolcpsis) 

Dour, la 3  fir  bli-^^ht  cauGed  by  Phomopsis  p3eudotsu/^,ae  Wilson 

See  quotntion  under  Dougl^.s  fir. 

PINE,SL-.SH  OR  SV/.^P  (pinus  carib.;ea) 

Rust  caused  by  Coleosporiun  doliciitulum  (Arth.  &.   Kern.)  Hedge  &  Long. 
Florida  and  Louisiana  (Hedge,  a   Hunt) 

PINE,  LODGEPOIE  ( Pinus  contorts) 

Moedle  Cast  caused  by  Lophodormium  pin^.stri  (Gchr..d.)  Chcv. 

British  Columbia  -  ui^u;  lly  r.ttacks  the  older  needles;  quite  common  but 
of  little  oconomic  importL;ncc  except  i/hen  epidemic.  (Boyce) 

Rust  caused  by  Oron^  rtium  comptoni;.e  Arth.  =  (Pcridcrmium  comptoniue  (Arth.) 
Orton  ^.nd  ..damo) 
Connecticut  -  new  host  for  the  stu.te;  Coscob,  Fairfr.x  County,  June  13; 
partly  roopon::ible  for  killing  out  a  young  plantation.  (Clinton) 

Western  fusiform  rust  caused  by  CronL-rtium  fi lament osum  (pk. )  Hedge.  &  Long. 
Oregon  -  cjimon  loco.lly;  sometim':'S  kills  sra>«ll  trees.  (Boyce) 

V.'c stern  pine  gall  rust  caused  by  Cron..rtium  h.-rkneasii.  (Moore)  Meinecke 
Id:-ho  -  Very  comraon  in  mr.ny  localities;  often  g'alls  v/ill  be  found 
oc-.urring  in  great  numbers  on  individual  trees.   (Schmitz) 
Oregon,  British  Columbia  -  quite  common;  infection  of  g.nlls  and 
witches  brooms.   (Boyce) 


Lod^epole  pine  mistletoe  -  Razoumofskya  americana  (Nutt.)  Kuntz 

Id^ho  -  (Boyce  and  Schmitz),  Oregon  (BoyceJ 

Reduces  tbe"^ growth  of  all  infected  trees  and  causes  huge  witches 
brooms.  (Boyce) 
Red  brown  heartvvood  butt  rot  caused  by  Polvporus  schweinitzii  Pr. 

Idaho  -  common  on  older  trees.   (Schmitz) 

Meedle  blight  caused  by  Hvpoderma  deformans  V/eir 
Oregon  -  occasionally  parasitic.  (Boyce) 

Lophodermellii  tnontivaga  Petrak  ,   ^   ^  n   m    /n    ^ 
Oregon  -  parasitic,  almost  defoliating  the  trees;  abundant  locally.  ^Boycei 


Stillospora  pinicola  B.  &  C. 

Oregon  -  aDundant;  parasitic  on  the  older  needles.  (Boyce) 


PIKE,  Jack  (Pinus  divaricata)    .  =  (P.  banksiana) 
Rust  caused  by  Coleosporium  holianthi  (Schv/.)  Arth. 

Michigan  -  (Hedge.  &  Hunt! 
Rust  caused  by  Cronartium  cerebrum  (Pk-)  Hedge  &  Long 
Minnesota  -  (Sect.  PL  Path.) 


PINE,  SHORT  WA?    ( Pinus  echinata) 

Rusts  caused  by  Coleosporium  delicatulum  (Arth.  &  Kern)  Hedge.  &  Long  = 
(Peridermiura  delicatulum  (Arth.  &  Kern)  Hedge.  &   Long) 
Pennsylvania,  Lferyland  and  South  Carolina.   (Hedge-  &  Hunt) 

Coleosporium.  helianthi  (Schw.)  Arth.  =  (Peridermium  helianthi  (Schw.) 
Hedge.  &  Hunt) 
Georgia  -  (Hedge.  &  Hunt) 

Coleosporium  inconspicuum  ( Long )  Hedge .  &  Long 
Georgia  and  North  Carolina  (Hedge.  &   Hunt) 

Coleosporium  terebinthinaceae  (Schv/,)  =  (Peridermium  terebinthinaceae 
(Schv;.)  Hedge.  &  Hunt) 
North  Carolina,  uouth  Carolina,  Georgia,  and  Alabama.  (Hedge.  &  Hunt) 

Coleosporium  vernoniae  B.  &.   C.  =  (Peridermium  carneum  (Base.)  Seym.  &  Earle) 
Delav^are  -  more  prevalent  than  in  the  average  year;  very  prevalent  on 
young  seedlings.   (Adams) 

PINE,  SUGAR  (Pinus  lambertiana)  |; 

Ijeedle  cast  caused  by  Lophodermium  pinastri  (Schrad.)  Chev.  | 

Oregon  -  frequent.  (Boyce) 

Pllffi , ARI ZONA  LOHG- LEAP  ( Pinus " may r iana ) 

Rust  caused  by  Coleosporium  delicatulum  (Arth.  &  Kern)  Hedge.  &  Long 
District  of  Columbia  (Hedge.  &  Hunt) 
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PINE,  '.TESTERI^J  WHITE  (Prnua.'  monticola) 

Villi te  pino  blister  rust  c;;used  by  Cronartium  ribicola  Pisch 

Idaho  -  1' j''.  rl'ouni  in  the  state,  c;fter  a  quite  extensive  scouting 
season.  (3chrnitz) 

\7ashington  -  during  the  sumrier  of  I922  white  pine  blister  rust  was  found 

on  Ribes  in  the  following  counties  of  western  V/ashington:  San  Juan, 
Isl  .nd,  V'hntcom,  Skogit,  King,  Pierce,  Clallam,  Jefferson,  Kitsap, 
Mason,  Grays  Hr-rbor  c.nd  Pacific;  the  disease  up  to  the  fall  of 
l<;-'22  h.!d  not  been  found  on  pines  except  a  single  canker  of  I917 
origin  at  Blaine,  necr   the  internationnl  line  in  V/fe&tcom  County, 
and  tv/o  small  pines  in  a  nursery  at  lit.  Vernon  m  okagit 
County.  (Detwiler) 

Needle  cast  caused  by  Lophodermium  pinastri  (Schrad.)  Chcv. 

V/ashington  -  is  usu..lly  saprophytic  on  this  host  but  sometimes  becomes 
parasitic;  little  dam:.ge  r^-sulting.  (Boycc) 

Ring  scale  rot  c-used  by  Trametes  pini  (Thore)  Pr- 
Idaho  -  very  com^ion.  (Schmitz) 
Very  destructive  in  over-mature  stands.  (Boyce) 

Yellow  root  rot  c;.used  by  Sparassis  radic.~ta  V/eir 
Idaho  -  ( Schmitz) 

PIIiE,  AUSTRI/J]  (?inus  nigra  var.  austriaca) 
Sphu crops is  sp. 

New  York  -  (Collins) 

PIM;^,  CORSIC/ill  (Pinus  nigra  poiretiana) 

Rust  caused  by  Coleosporium  delicatulum  (Arth.  &  Kern)  Hedge  &    Long 
Pennsylvania  ♦■  (Hedge.  &■   Hunt) 

Pli^E,  LJilG   llJAl''  (Pinus  palustris) 

Rusts  ca.usad  by  Coloosporium  delicatulum  (Arth-  c.   Kern)  Hedge-  &    Long. 
South  C;.. rolina,  Ofturgifct,  Fl-'^^rida,  and  Mississippi.  (Hedge.  &  Hunt) 

Coloosporium  inconspibuum  ( LongJ  Hedge.  &  Long 
South  Carolina,  '"iedgc.  c-   iiunt) 

Cola'osporium  terebinthmaceae  (Schv;.  )  ;.rth. 
South  Carolin..,  (.'[rdgc.  l  i.unt) 


PINE,  \VESTERN  YELLOV.'  (Pinus  pondcrosa) 

Naodlo  cast  and  witchos  broom  caused  by  Hypodormu  deformans  Weir 

Washington,  British  Columbiet  -  troos  of  all  agos  are  attacked;  the 
increment  of  infected  trees  is  lessened,  (Boyce) 
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Pine  commandra  rust  caused  by  Cronartium  pyriforme  (Pk.)  H.  &  L. 

Vvashington,  Or  egon  -  This  rust  is  locally  destructive  but  the  total 
damage  is  limited  due  to  the  fact  that  the  alternate  host 
corain;^,ndra  is  not  widespread;  kills  young  trees.  (Boyce) 
V/estern  pine  gall  rust  caused  by  Cronartium  harknessii  (Moore)  Meinecke 

Idaho  -  fairly  common  but  does  not  seem  to  do  a  great  amount  of  damage 

to  western  yellow  pine.  (Schmitz) 
British  Columbia  -  causes  galls  and  small  witches  brooms  on  infected 
trees.  (Boyce) 

Heart  rot  caused  by  Fomes  laricis  ( Jacq. )  Murr. 

Washington  -  may  extend  throughout  the  henrtwood  of  over  mature 
trees.   (Bovce) 

Needle  cast  caused  by  Lophodermium  pinastri  (Schrad*)  Chev. 

Idaho  -  common  but  does  not  seem  to  do  as  much  damage  as  Hypoderma 

deformans.  (Schmitz) 
Oregon  -  epidemic  at  times  causing  a  considerable  number  of  small 

trees  to  lose  a  large  percentage  of  their  needles.  (Boyce) 


Pacific  slope  yellow  pine  mistletoe  -  Rnzoumofskya  campylopoda  (Engelm. ) 
Piper  =  (R.  robusta ) 
Idaho  -  comrnon;  often  c  uses  (^normous  brooms.  (Schmitz) 
Very  widespread;  -abundant  on  tre^-s  of  .11  ..ges.   (Boyce) 

PIKE,  YELLOV;  (Pinus  pondcrosa) 

iMistlrtoe  -  Razoumofskya  campylopoda  (Engelm. )  Piper  * 

/on  article  by  ','.  J.  Perry,  (Can  Mistletoe  bo  eradicated  by  pruning?  Journal 
of  Forestry  20:  627-628.  Oct.  1^22). The  author  states  that  mistletoe 
c"<n  be  eradiccted  from  individual  young  trees  by  pruning  them.   The 
operrtion,  though,  must  be  repeated  after  two  years-   This  is  to 
eradicc.tc  the  young  mistletoe  plants  which  were  not  noticeable  at 
the  first  pruning  ond  before  they  can  be..r  seed,  as  it  has  been  ob- 
served that  some  plants  be^r  seed  in  the  third  year.   In  order 
actually  to  rid  an  area  of  mistletoe  it  is  necessary  to  fell  all  in- 
fected trees  v;hich  have  no  commercial  value,  as  well  as  to  prune 
those  selected  for  use.   V/hether  it  is  practical  to  iractice  such 
intensive  forestry  when  the  stumpage  is  only  worth  about  a  dollar 
or  two  is  :.  question  to  be  thoughtfully  considered. 

^'^ite  pouch  fundus  c-used  by  ?olV£orus  volv.  tus  Pk. 

Idaho  -  quite  comnon,  especially  cfter  trees  have  been  injured  by  fire. 

(Schmitz) 
Reference: 

Schmitz,  Henry.   Note  concerning  decay  of  western  yellow  pine  slash 

caused  by  Polyporus  volvatus  Pk.  Phytopath.  12:  494.496.  Oct.  1922. 

Rot  caused  by  Polyporus  eurbesccns  Fr. 

Idftho  -  a  rare  species,  collected  near  Sandpoint.   (Schmitz) 
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PIN^,    P/iRRY  PINION    (Pinus   quadrifolia) 
Needle  bli/^lit  cused  by  Ilypodcrm:'.   sp. 

Oregon   (lioyce)  '         ;       '      •.  '  ' 

PINS,  RED  (Pinus  resinosa) 

Wood  rot  caused  by  Flammula  alnicola  Pr. 

Minnesota  -  saprophytic  (Sect.  PI.  Path.) 

\ .0 od   rot  caused  by  Polyporus  sulphureus  (Bull. )  Fr. 
Minnesota  (Sect.  PI.  Path.)         ,  . 

Rust  C- used  by  Colcosporium  dclicatulum  (nrth.  u   Kern)  Hedge.  &  Long 
Vernont  -  Hedge-  &   Hunt) 

Damning-off  caused  by  Rhiz.-ict  )nia  salani  Kiihn 
Connecticut  -  serious  in  seed  beds.   (Clinton) 

PINE,  PITCH  (Pinus  rigida) 

Dying  of  needles  cause  undetermined. 

ivtissachusetts  -  on  Crpe  Cod,  in  the  tovm  of  Falm:iuth,  one  stretch  of 
pitch  pines  of  two  or  three  square  miles  vvas  affected  by  some 
trouble  which  evidenced  itself  in  the'  dying,  of   -^.bjut  half  of  the 
distal  portion  jf  the  needles,  the  v.'holc  wjjds  as  f:;r  as  the  eye 
could  s©e  was  bronzed.   The  only  fungus  f^und,  as  idf^ntified  by 
N.  0.  Howard,  was  Hyp  ode  ma  desmazieri  rnd  this  v/as  not  abundant; 
whether  or  not  this  was  the  cause  of  ttie  trouble  or  secondary 
could  not  not  bp,  determined.   (Sncll) 

Rust  caused  by  Coleosporium  dclicatulum  (,T.rth.  &   Iv'rn)  Hedge-  c   Long 

Massachusetts,  Connecticut,  N(~w  Y^rk,  Pennsylv;,ni;. ,  Maryland,  District 
of  Columbia,  „nd  North  Carolina.  (H.-dgc  &  Hunt) 

Coleosporium  terebinthinac: ae  (Schv/.)  ..rth. 
North  C-^rolina  (Hedge.  L   Hunt) 

PINE;  POND  (Pinus  s  rotina) 

Rusts  cuscd  by  Coleosporium  dolictulum  (>irth.  <!-.  K.rn)  H^-dgc.  l'    Long 
New  J.-rsey,  South  Carjlin,,  G.-orgi-a,  .;nd  Florida.  (Hfdgc  f    Hunt) 

Coleosporiurn  terebitltiiinaceae  (Schv/.)  Arth- 
South  Carolina  (Hedge-  cV  H.unt) 


PINE  U^ITE  (pinus  strobus) 

Dry  rot  caused  by  Pomes  pinicoln  Pr.  &  Cko. 

Now  Hampshire  -  occurs  abundantly  on  v/hite  pine  in  the  white  mountains, 
especially  on  the  older  stands;  it  is  causing  the  decay  of  many 
of  many  of  the  trees  in  the  famout  Catbedrnl  V/oods  at  Intervale, 
where  it  is  causing  a  butt  rot  instor.d  of  a  bole  rot  due  to  the 
poor  pruning  which  gives  the  fungus  entrance  near  the  ground  line, 
instead  of  higher.   (Snell) 
Wood  rot  caused  by  Hydnum  cora  lloides  Scop. 
Minnesota  -  (Sect,  Pi.  Path.) 
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Leaf  cast  caused  by  Hypoderma  brachysporum  (Rostr.)  Tub. 

Maine,  llev/  Hampshire,  Massachusetts,  and  Rhode  Island.   (Collins) 

Polyporus  schweinitzii  Fr. 

New  Hampshire  -  abundant  on  the  ground,  growing  from  the  roots.   (Snell) 

Cryptosporium  pini  B.  (T:  C. 

Maine  -  Kittery  Point  (Pierce) 

Septobasidium  pinicola  Snell 
New  Hampshire  -  North  Conway 

"Found  in  all  of  the  New  England  states  but  Rhode  Island  and 
in  Nev/  York;  no  collections  in  Canada  or  in  the  middle  western 
v/hite  pine  states  are  known;  according  to  V.'eir,  the  same  species 
occurs  on  Pinus  monticola  in  the  western  white  pine  states;  col- 
lected in  Idaho  by  Weir."   Snell,  V/.  H.   A  New  Septobasidium  on 
Pinus  strobus.   Mycologia  I4:  55-6O.   Mar.  I922. 

Fusicoccum  sp. 

New  Hampshire,  Massachusetts,  and  Delaware-  (Collins) 

Ant  canker  caused  by  Formica  exsectoides. 

Connecticut  -  causes  a  canker  of  dead  bark  at  base  of  young  trees;  the 
ants  build  nests  and  then  sting  in  formic  acid  in  base  of  trees, 
especially  in  young  plantations  to  kill  them  or  get  rid  of  shade; 
sometimes  considered  v^inter  or  Phoma  canker.   (Clinton).   This 
trouble,  though  caused  by  ants,  is  included  here  on  account  of  its 
probably  helpful  suggestion  to  those  who  may  have  noticed  similar 
cankers  and  were  not  aware  of  the  real  cause- 

Chemical  in. jury 

iinell,  V/.  H.  &  Hov/ard,  N.  0.   Notes  on  chemical  injuries  to  the  eastern 
white  pine  (Pinus  strobus  L- )  Phytopath.  12:  362-368.   Aug.  1922, 

Sun  scald 

Massachusetts  -  rather  less  than  in  recent  years,  general  in  range  through- 
out state,  causes  a  die-back  of  the  needles;  one  of  the  most  com- 
monly reported  troubles  of  the  white  pine-  (Osmun) 

Needle  blight  -  cause  undetermined 

Massachusetts,  Rhode  Island,  New  York,  and  District  of  Columbia  (Collins) 

Needle  drop  -  probable  cause  ,  late  frosts. 

Connecticut  -  moro  pr^-valent;  se'^^n  only  in  the  years  I92I-I922.   The 

needles  of  the  present  year  die  at  their  base  and  finally  drop  off; 
has  a  Serious  aspect.  Pound  in  Fairfield,  New  Havon  .ind  Nev/  London 
Counties;  earliest  report  was  in  June-   (Clinton) 

Dampinfi-off  cmsed  by  Rhizoctonia  solani  Kuhn 

Connecticut  -  one  report  of  serious  injury  to  coed  beds,  July  11  at 
Cheshire,  New  Haven  County.  (Clinton) 

V/hii.o  pine  blister  rust  caused  by  Cronartium  ribicola  Fischer 

A  report  of  the  white  pine  blister  rust  control  vjork  in  the  United  States  in 
1921  and  1922  hes  already  been  given  (Pl-  Bis.  Bui.  Suppl-  23:439-441 
and  it  is  not  thought,  necessary  to  repe^'t  the  summary  of  the  1922 
results  here* 


II 


I 
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SZiTUS  OP  '.-.•HITE  PINE  BLISTER  RUST  CONTROL  IN  PENllSYLVMIn  IN  1922 
(Prepared  by  J.  P.  Martin,  Office  of  Blister  Rust  Control) 

The  first  report  of  the  v/hite  pine  blister  rust  on  Ribes  in 
Pennsylvania  V7us  made  in  the  fall  of  1^21,  by  S.  B.  Detwiler  of  the 
U.  S.  Bureau  of  Plant  Industry,  who  found  infection  on  cultivated 
black  currants  in  \7ayne  County.   Subsequently,  additional  infections 
were  found  on  pine  and  Ribes  in  Wayne  County  by  representatives  of 
the  Pennsylvania  Bureau  of  Plant  Industry  and  of  the  Pennsylvania 
Department  of  Forestry.  Also,  one  infection  was  reported  from  Montrose, 
Susquehanna  County,  by  Prof.  Overholts  of  the  Pennsylvania  State  Col- 
lege.  Prior  to  1^21,  the  blister  rust  had  been  found  on  planted  white 
pine  in  Berks,  Montgomery,  Monroe  and  Cambria  counties,  but  the  dis- 
eased trees  v;ere  destroyed  before  the  rust  had  a  chance  to  spread  to 
the  leaves  of  Ribes.  No  infection,  was  found  during  I919  and  1920. 

The  discovery  of  the  rust  in  northeastern  Pennsylvania  led  to 
a  more  thorough  survey  in  1922.   The  Pennsylvania  Department  of 
Forestry  undertook  a  survey  of  V/ayne  and  Susqueho.nnn  counties  to  de- 
termine the  amount  and  distribution  of  v/hite  pine  as  a  basis  for  the 
intelligent  application  of  control  measures.   It  is  stated  that  Wayne 
County,  with  a  total  c.rea  of  472,960  acres,  had  283,707  acres  or  59-9 
per  cent  forest  land.   Of  this  area  llG,^^Q-   ocres  are  in  farm  woodlots. 
Hardv/oods  predominate  and  white  pine  is  not  abundant  in  any  part  of 
the  county.  Stands  of  merchantable  v/hite  pine,  covering  475-^  acres, 
were  estimated  to  contain  1,977»575  board  feet.   Immature  white  pine 
occurs  in  commercial  quantities  on  773-^  acres,  and  is  found  in  small 
amounts  on  4725*^  acres. 

Susquehanna  County  has  a  total  land  area  of  527,360  acres,  with 
180,000  acres,  or  34  P©^"  cent,  in  forests.   A  large,  additional  acre- 
age of  unimproved  farm  land  will  ultimately  revert  to  forest.   The 
composition  of  the  forests  is  chiefly  hardv/oods,  with  v/hite  pine 
occurring  in  limdted  quantities.   Only  92-1  acres  of .merchantable  white 
pine  totaling  7^0,^00  board  feet  were  located  in  the  county,  while 
immature  white  pine  in  coi'irercial  quantities  occurs  on  ^1-3   acres. 
V/l-iite  pine  is  slowly  invading,  abandoned  pastures  to  some  extent  but  is 
losing  ground  when  in  mixture  with  hardwoods  and  hemlocks. 

During  the  past  season,  the  Pennsylvania  Bureau  of  Plant  Industry 
in  cooperation  with  the.  Federal  Department  of.  i.griculture,  conducted 
a  survey  to  determine  the  distribution  of  the  rust  and  secure  data  on 
the  habitat  and  o*bundance  .of  its  alternate  host,  currants  ind  goose- 
berries.  Inspections  were  made  in  II8  localities  in  10  counties,  in 
two  of  which  the  disease  was  found-   One  infection  on  Ribes  nigrum 
was  located  near  Carbondale,  Lackawanna  County,  while  in  V/ayne  County 
three  infections  were  discovered  on  R.  nigrum  and  one  on  R-  cynosbati, 
the  wild  prickly  gooseberry,  in  an  abandoned  orchard  pasture.   The  only 
wild  Ribes  found  diseased  in  I92I  were  growing  in  this  same  pasture. 

A  survey  to  determine  the  distribution  of  v/ild  Ribes  was  con- 
ducted in  connection  with  the  scouting  for  the  disease-   An  examination 
was  made  of  the  wild  bushes  growing  on  69  areas  selected  in  Northampton, 
Monroe,  Pike,  V/ayne,  Luzerne,  Sullivan,  Bradford,  V'yoming  and  Susque- 
hanna counties.   The  sample  plots  totaled  99-25  acres  and  averaged  5-8 
bushes  per  acre-   The  principal  species  was  R.  cynosbati,  which  is 
plentiful  on  rocky  hillsides  and  stony  pastures.   A  few  plants  of 
R.  rotundifolium  were  observed  but  this  species  is  not  very  common. 
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In  naking  the  survey  4  types  of  habitat  were  selected,  viz.,  woodland, 
pasture,  swamp  and  fence  rows.   The  pasture  type  had  an  average  of  12 
bushes  per  acre  on  23  areas  covering  38*5  acres.   On  42  areas  in  the 
woodland  type,  totaling  5^.2^  acres,  tthe  Ribes  averaged  2  per  acra. 
nlong  13  fence  rows,  covering  34^5  y'*^'^^'  ^®  Ribes  v/ere  found  to  aver- 
age 1.8  bushes  per  hundred  yards.   Only  4  swamps  were  examined  as  they 
are  comparatively  scarce  in  the  region,  scouted.  Ribes  were  absent  in 
3  of   the  swamps  and  only  a  few  bushes  v/ere  found  in  the  fourth. 

Control  of  the  blister  rust  in  the  region  examined  should  not 
be  difficult  owing  to  the  comparatively  small  number  of  v/ild  Ribes  and 
the  scattered  occurrence  of  white  pine.   However,  since  the  rust  is 
present  in  northecstern  Pennsylvania,  ov/ners  of  good  stands  of  young 
pine  should  take  immediate  steps  to  protect  them  by  destroying  all  cur- 
rants and  gooseberries  in  the. vicinity  of  the  trees. 
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with  Cronartium  ribicola.   Phytopath.  12:  I48-I5O.   Mar.  1922- 


PINE,  SCOTHH  (Pinus  jylvostris) 

Damping -off  caused  by  Rhizoctonia  solani  Kuhn 

Connecticut  -  locally  serious  in  se^d  beds.   (Clinton) 
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Dothiorella  pinastri  (Fr.)  Sacc. 

Oregon  ~  apparently  v/eakly  parasitic  on  trees  badly  injured  by  root 
pruning  during  transplanting.  (Boyce) 

PINE,  LOBLOLLY  ( Pinus  taoda) 

Rusts  caus-^d  by  Golposporium  delicatulum  (Arth.  &  J^ern)  Hedge'.  &   Long 

Virginia,  North  Carolina,  South  Carolina,  Florida,  and  Texas.   (Hedge 
&   Hunt) 

Colposporium  terebinthinaceae  (Schw.)  Arth. 

South  Carolina  and  Alabama.  (Hedge  &  Hunt) 

Septoria  acicola  (Thuem.)  Sacc. 

Florida  -  Florida  National  Forest  (V/estprn  Div.)  July  5»  Coll. 
E.  J.  Boone.  (PHN5) 

PINE, SCRUB  (Pinus  virginiana)       ^     > 

Rusts  caused  by  Coleusporium  hplianthi  (3chw.  )  iirth. 

Pennsylvania,  Maryland,  Virginia,'  V/pst  Virginia,  Tprmessee^  North 
Carolina  and  G-eorgia.   (Hedge  &   Hunt) 

Cronarfium  cerebrum  (pk. )  Hedge.  &  Long  =  (Peridernium  cerebrum  Pk.) 
Delaware  -  very  prevalent,  first  recorded  appearance  in  April  at 
Houston,  (adams) 

PINE  ( ?inus  spp .  ) 

Anthracnoso  causeo  by  Colletotrichum  sp. 

Ohio  -  severe  in  sepd  oedsj  kills  the  growing  points  oi'  the  sppdlmg; 
period  of  greatest  injury  during  August  and  Septembpr;  disease 
confined  to  nursery  sppd  beds.   (Dptraers) 

Daedalea  berkpleyi  Sacc. 

Florida  -  Brooksville-   Coll.  J.  A.  Stpvenson  (PHN^) 

Scaly  Lentinus  rot   caused  by  Lentinus  lepxd°us  Fr. 

District  of  Colunbia  -  on  living  trep  in  front  and  \''pst  of  the  Old 
National  Museum;  found  growing  out  of  branch  Bcara.  (Martin) 

Lophod^rmium  blight  caused  by  Lophodermium  sp. 
Kansas  -  ('./hite) 

Tuckahoe  or  Poria  cocos  (Schw.)  Wolf.  (Pachyma  cocos)  (Sclerotiurr. 
giganteum  x%cbride)  (Sclprotium  cocos  Schw.) 
Summary  of  article,  by  P.  a.  Wolf  in  Jour.  Slisha  Ivlitchell  Soc 
38:  127-137.  Sept.  1922. 
"This  study  of  the  southern  tuckahoe,  Pachyma  Cocos,  includes 
an  account  of  Its  history,  structurp  and  origin  togetiipr  with  the 
dpvrljpment  and  morphology  of  its  fruiting  stage.   Thp  spore  stage 
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is  described  for  the  first  time  and  the   name  poria  cocos  is  attached." 

Fine   cone   rusts  caused  by  Cronartium   strobilinum   (Arth.)    Hedge ^   &  Hunt 

Hedgcock,    G.   G.       G.   G,    ?Iahn,  &-N.   R., Hunt.  Two   important  pine   cone   rusts 

and   their  nev/  c.onartial   stages.      Phytopath.   2:    109-122.    Mar.    1922, 


Root  rot  caused  by  various  daraping-off  fungi. 

Rathbun,    ,\  ,  I,     Rcot  rot  of  pine   seedlings.      Phytopath.    12:   213-22O. 
Llay,    1922. 

SEQUOIA    (Sequoia   sempervirens) 

Helotium  sphaerophoides  Phill.   &   Harkn. 

Oregon  -  very  common;   many  needles  killed.    (Boyce) 

Cankers 

Dufrency,    Jenn.    Turrieurs   de   Sequoia   sempervirens  Bui.    See.   Path.    Veg. 
Prance.    9:    I48-I50. 

SPRUCE,   WHITE   (Picea   canadenais)  '  '  j 

Leaf  cast  c::iused  by   Lophudbr'niium   sp,  ! 

Liinnesota  -  Itasca  County,   Aug.   7*    (Sect.   PI.    Path.) 

SPRUCE,    ENGELMAMI (Picea  enjelmann) 

Needle   rust  caused  by  Chrysomyxa  v'eirii  Jackson 

Idaho  -  occasionally  found,   but  not  common.      (Echmitz) 

Oi'cgon  -  ca.uses  premature  death  and  dropping  of  infected  needles.    (Boyce) 

Stringy  brown  rot  caused  by  Echinodcntium  tinctoriurr.  Ell.    &.  Ev. 
Idaho  -  not  common.    (Schmitz) 

Matting  caused  by   Herpotrichia   nigra   Hart.,;- 

Idaho  •-   common  at  high  elevations  on  small  trees.    (Schmitz) 


SPRUCE,   BLiCX   (picea   mariana) 

Rust  caused  by  Melampsoropsis   cassandrae    (Pk-    &.  Clinton)  Arth, 
Minnesota    (Sect.   PI.   Path.) 


ii 


SPRUCE   (Picea   spp.) 


Rust  caused  by  Melampsoropsis   Itdiccla    (Pk. )    Arth. 
Wisconsin,   Minnesota    (Collins) 


■YEV:,    Y.'ESTLRII   (Taxus  brevifolia) 

Needle  blig.ht  cau-^ed  by    Diplodia   taxi    (Dow.)    De  Not    (?) 

Oregon  -   of  occasicnal  occurrence;    mostly   on  needles  of  the    season, 
rarely   on  needles  of  past   stason.      (Boyce) 

Hearst  ro_t  -   cause  unicnovm 

Idaho  -   -common.    (Schiuitz) 


: 
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DISEASES  OF  HARDV/OODS 


ACACIj'i  (Acacia  farnesiana) 

Ruvenolia  austr:ilis  Diet.  &  Negr 
Texas  -  (PHII5) 

ALDER,  RED  (Alnua  orsgona) 

Canker  r^ttributed  to  a  Cytospora  sp. 

Washing.ton  -»_  a  severe  attack  oi   v/hat  appears  to  be  a  species  of 

Cytospora  has  been  reported  on  this  host;  every  tree  up  to 
ten  feet  high  killed  outright  over  a  quarter  of  an   acre  and 
the  parasite  is  spreading  rapidly.  Pound  on  Lummi  Island, 
\Vbat com  County,  nugust  9*   (Boyce) 

White  heurt  rot  caused  by  Fomes  ignir.riue  (L.  )  Pr. 

British  Columbia  -,  of  little  economic  importance.  (Boyce) 

Leaf  spot  -  caused  by  Gloeosporium  cylindrospermum  (Bon. )  Sacc, 
Oregon  -  common;  elevc;tibn  ^00   feet.  (Boyce) 

aLDER,  mountain  (.anus  tenuifoli,;) 

Powdery  mildev/  c;;used  by  Phylloctinia  corylea  (Pers.)  Karst. 
British  Columbi-;  -  little  injury  results.  (Boyce) 

Critkin  deform ::tion  c.  used  by  Exo  scus  tosquinetii  Gacc.   (Exoascus 
amentorum  Sade«)  (T&phrina  amentorum'  3ade.) 
Idaho  -  very  severe  in  some  localities;  fruits  on  practically  all 
trees  being  deformed,  of  little  real  economic  importance 
due  to  host's  economic  position.   (Boyce) 

Leaf  spot  caused  by  C-loeosporium  cylindrospermum  (Bon.  )  Gacc. 
Oregon  -  found  at  elevation  of  3^00  feet. (Boyce) 

• 

ASH,V;liITE  (Fraxihus  americana) 

Rust  caused  by  Puccinia  peridermiospora  (Ell.  &  Tracey)  Arth  =  (p.  fraxinata 
(Lk.)  Artb)  (Aecidium  fraxini  Schv/.) 

Massachusetts  -  CCoilins) 

Dolawara   _  -  much  moro  than  in  previous  years;  very  serious  in  1^2^; 

maximum  found  in  any  one   planting,  about  /\0f.-;    general  throughout 
state;  vari.ital  forms  were  particularly  susceptible;  the  young 
twig  grov/th  as  '.veil  as  the  fruit  v/as  very   seriously   in- 
fected.  (/lOams) 

Minnesota  -  vc;ry  heavy  inf.ction  along  thi.:  riv,,r  banks;  earliest  date 


reported  May  27.   (S.ct.  PI- 

Wood  rot  caused  by  Polype rus  picip-js  Fr. 
Minnesota  -  (S;,ct.  PI-  Path.) 


Path- ) 


ASH,  CzREEN  -  (Frazinus  lanccolata) 

Rust  caused  by  Puccinia  peridermiospora  (Ell.  &  Tracy)  Arth. 
Minnesota  -  (Sect.  PI-  Path.) 
North  D<^kJta  -  common  but  not  important.   (Weniger) 
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ASH,  OREGON  (Fraxinus  oregona) 

Leaf  blight  causod  by  Cylindrosporium  calif ornicum  Earle 

Oregon  -  produces  a  premature  browning  of  the  leaves.  (Boyce) 

ASH,  RED  (Fraxinus  pennsylvanica) 

Leaf  spot  caused  by  Ramularia  fracinea  Davis 
Wisconsin  -  (PHN^) 

ASH  (Fraxinus  spp.) 

Rust  caused  by  Fuccinia  peridermiospora  (Ell-  &  Tracey^  Arth. 
New  Haripshire  -  (Butler) 
Massachusetts  -  more  than  in  192I;  unusually  severe;  confined  largely 

to  the  eastern  part  of  the  state  along  the  coast;  earliest 

date  reported  June  1^;  there  seemed  to  be  an  epiphytotic 

during  the  year.   (Osmun) 
Rhode  Island  -  the  rust  on  ash  was  very  abundant  in  the  state;  have  not 

noted  such  abundance  since  the  v;et  summer  of  I916-   (Snell) 
Kansas  -  (V/hite) 

Leaf  spots,  cause  undetermined.  H 

Texas  and  Kansas 

Heart  rot  caused  by  Fomes  fraxinophilus  Pk. 

Ohio  -  general  in  distribution  and  severity.  (Scherer) 

ASH,  MOUNTaB^  (Sorbus  araericana) 

Rust  caused  by  Qyrnnjsoorangium  cornutura  (Pors.)  Arth. 
Maine  -  (Collins) 

ASH,  MOUNTAIN  (Pyrus  sitchcnsis) 
Frost  injury 

New  York  -  injury  of  foliage  in  early  spring.  (Chupp) 

ASH,  MOUI'JTAIN  (Sorbus  scopulina  (Pers.)  Fr.  ) 

Canker  caused  by  Cytospora  chrysosperma  (Pers.)  Fr. 
Montana  -  Hubert,  Phytopath.  10:  443.  Oct.  1^20 . 

BASSWOOD  -  (Tilia  amencana) 

Phyllosticta  tijLia_3  Sacc.  &  S~oeg» 
New  York  -TcoTlins) 

3ASS'700D  (Tilia  sp.) 

Anthracnose  caused  by  Gloeosporium  tiliae  Oudem. 
New  York  .-  found  on  Long  Island-  (Clinton) 

BIRCH,  J,'ESTERI^!  RED  (Betula  fontinalis) 

Leaf  spot  caused  by  oeptoria  betulicola  Pk. 

Oregon  -  causes  little  injury;  of  no  economic  importance;  only  found 
once  in  a  while.  (Boyce) 
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Pou'dery  mildev/  caused  by  Phyllaotinia  corylea  (Pers.)  Karst. 

British  Columbia  -  occqsionally  occurs;  causes  little  damage.  (Boyce) 

BIRCH,  SVVEET  (Be tula  lenta) 

CanKer  c.':;used  by  Creonectria  coccinea  (Pers.)  Seaver  (Ncctria  coccinea  Pr. 
New  Yoi'k  -  very  prevalent  on  sv/eet  birch  in  Prospect  Park, 
Brooklyn.  (Graves) 

BIRCH,  PiiPER  (Be tula  papyrifera) 

vrgite  v^ood  caused  by  Fomcs  everhartii  (Ell.  &   Gall. )  Schrenk 

Minnesota  ~  both  parasitic  and  saprophytic  (Sect.  PI.  Path.) 

\Yood  rot  caused  by  Lenzites  betulina  (L.  )  Pr. 
Minnesota  (Sect.  PI-  Path.) 

Pov/dpry  sapwood  rot  caused  by  Polyporus  betulinus  (Ball.)  Pr. 

■^'ood  rot  caused  by  Polyporus  fuscus  Pers.  (?.  resinosus  (Schrad.)  Fr.) 
Minnesota  (Sect.  PI.  Path.) 

BIRCH,  V/HITE  (Betula  populifolia) 

Melanconium  bctulinum  Schm.  £•  Kze. 
Pennsylvania  -  (Collins) 

Septoria ■ betulina  Sacc. 
Wisconsin  -  (Collins) 

BIRCH  (Betuln  spp.) 

Leaf  spot  caused  by  S.-ntorin  betul.-e  (Lib.)  V/estd.) 

Pennsylvania  -  local;  vt,:ry  severe;  on  small  seedlings  at  Seven 

i/lountains;  ev.^ry  leaf  of  seedlings  badly  spotted.  (Overholts) 

BUCKEYI],  CALIFORKi;.  (AoSCuIus  californica) 

Leaf  spot  caused  by  Septoria  aesculi  (Lib.)  Wcstd.) 

California  -  locally  very  common,  killing  many  leaves.  (Boyce) 

BUCKEYE  (iies cuius  glabra) 

Leaf  blotch  caused  by  Guignardia  aesculi  (pk.)  Stev;art. 
Rhode  Island  -  (Collins) 

Ohio  -  less  prevalent  than  in  former  years;  ^f  general  occurrence 
throughout  state.   (Detmers) 

JUOKTHORN  (Rhamnus  sp.) 

Crown  rust  caused  by  puccinio  coronata  Cda.  (So-e  crovm  rust  of  oats.  Plnnt 
Disease  Bulletin  Supplement  27:  227-229-   July  1,  1^23) 
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BUTTERNUT  (Juglans  cinersa) 

Melanconis  caused  by  Melanconis  juglandis  (B.  &  E.)  Graves  =  (Melanconivim 
oblongum  Berk.)  (Diaporthae  juglandis  E-  &  E,) 
Rhode  Island,  Connecticut,  Nev/  York,  Now  Jersey,  Pennsylvania,  Maryland, 

V/est  Virginia,  V/isconsin,  Iowa,  Canada.   (Graves) 
This  disease  probably  extends  over  aotire  natural  range  of  the 

butternut.   (Graves) 
?.&c.ont   lit--?  raturc 

Crravcs,  ..rthur  H.   The  Melanconis  disease  of  the  butternut. 

(..bi;tract)  Phytopath.  13:  47.  Jan.  I923. 
Anon.  ..liy  butternut  trees  are  dying  out.  Amer.  Nut.  Jour.  l8:14« 
Jan.  1^23. 

CvlMPHOR  (Cinnamorrium  caraphora) 

Anthracnosc  caused  by  Gloeosporium  c amphorae  Sacc. 
Texas  -  trace.   (Taubcnhaus) 

Canker  caused  by  Dipl  jdijq  sp- 

Toxas  -  trace.   (Taubcnhaus) 

Leaf  spot  caused  by  Ccphaleuros  vircscens  Kunze 

Louisiana  -  occasionally  present;  causes  small  per  cent  of  injury; 
loss  Very  slight;  earliest  report  of  occurrence  for  year, 
.\pril  17.    (Edgcrton) 

Postal ozzia  sp- 

Howard,  II.  0.   Thu  relation  jf  an  undescribed  species  of  Pestalozzia 
to  a  disease  .>f  Cinnamomum  capphora.   Neos  &.  Eberra.  (Abstract) 
Phytopath.  13:  47-48.   Jan.  I923. 

CASCARA  (Rharanus  purshiana) 

leaf  rust  caused  by  Puccinia  cjronata  Cda.   =  (Puccinia  rahmni  (Pers.)  Tfcttst 
British  Crlunib/a  -  is  ocoaaitmally  found;  does  little  injury  to 
hoGt.  (BjvclJ 

Leaf  spot  cnused  by  Sep tor ia  blasdalei  Saoc.  &  Syd.  =  (Septoria  variegata 

Ell.  &  Ev. )  ! 

California  -  found  at  an  elevation  of  35'^0  feet.   (Boyce)  | 

CATALPA  (Catalpa  catalpa)  =  (C  bignonioides) 

Leaf  spot  caused  by  Macrosporium  catalpae  Ell.  &  Mart. 
V/est  Virginia,  Kentucky  and  Illinois.   (Collins) 

Phyllosticta  catalpae  Ell.  &   Mart. 

New  Jersey,  Illinois  -  (Collins) 

CATALPA  (Catalpa  sp.) 

Leaf  spot  caused  by  Macrosoorium  catalpae  Ell.  &  Mart.  =  (Alternaria 
Connecticut  -  Hartford  County,  July  11.   (Clinton) 

New  York  -  reported  once  during  year;  very  severe  on  one  tree.  (Chupp) 
Ohio  -  niorc   than  in  1^21;  range  in  state  throughout  northwest 
portion.   (Dotmors) 


^ 
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Leaf  spot  caused  by  phyllosticta  catalpae  Ell.  &  Mart. 

Louisiana  -  common;  a  considerable  injury  but  produces  little 
loss.   (Edgerton) 

Powdery  mildew  caused  by  Oidium  sp. 

V/est  Virginia  -  practically  every  tree  examined  v/as  mildewed.  (Sheldon) 

CHERRY,  i'/ESTERN  CHOKE  (Prunus  demissa) 

Canker  caused  by  Cytospora  chrysosporma  (p. )  Pr. 

Montana  -  (Bubcrt,  Phytopath.  10:  443.  0.  I920) 

Sclerotiniosc  caused  by  Sclerotinia  demissa  Dana 
'Vashington  -  (Dana) 

Black  knot  caused  by  Plowrightia  morbosa  (Schw.)  Saco. 

Washington  -  caused  considerable  damage  in  one  locality,  hov/ever  the  host 
is  of  no  economic  importance.  (Boyce) 

Leaf  blisters  caused  by  Taphrina  cerasi  (Pckl. )  Sade.  =  (Exoascus  cerasi 
Pckl.)  Sade. 
Idaho  -  results  in  little  injury  to  the  host  as  a  rule.   (Boyce) 

Leaf  injury  -  non  parasitic 
Washington  -  (Dana) 

CHERRY,  CHOKE  (Prunus  medancarpa) 
Volute 11a  nectrioides  Sacc. 
North  Dakota  -  (PliN^) 

CHERRY,  BLACK  (Prunus  serotina) 

Polyporus  sulphurous  (Bull.)  Pr, 

New  Hampshire  and  Rhode  Island  (Snell) 

Leaf  spot  caused  by  Coccomyces  Ititescens  Higgins 

Illinois  -  Very  coriuaon  in  counties  in  sjuthern  part  of  state;  one 
central  section  county  reported.   (Anderson  &.   Tehon) 

Powdery  mildew  caused  by  Podosphaera  oxyacanthae  (DC.)  DeBy. 
Illinois  -  importance  slight;  July  1.   (Tehon) 

Black  knot  caused  by  PlouriAhtia  morbosa  (Schw.)  Sacc. 
Massachusetts,  Pennsylvania  -  (Collins) 

CHERRY,  CHOKE  (Prunus  virginiana) 

Anthracnose  caused  by  Gocoomyccs  prunophorae  Higgins  =  (Cvlindrosporium 
padi  Xarst) 
Connecticut  -  on  roadside  trees }  July  23.   (Clinton) 

Brown  rot  caused  by  Sclerotinia  cincrea  (Bon.)  lVor» 
Connecticut  -  occasioiial.  (Cliiiton) 

Powdery  mildeV'f  caused  by  Podosphaera  oxyacanthae  (DC . )  DeBy 
Connecticut  -  local.   (Clinton) 
New  York  -  especially  prevalent;  cv«r  ontiro  atat^,  (Obupp) 

Rust  Co.uscd  by  Pucoinia  pruni  spinosac  Pcrs. 
S:)uth  C.rolina  -  unimportant.   (Ludwig) 

CHEGTIiUT  (C-,,st.nca  dcntata) 

_Blifiht  c..uscd  by  Endothia  parasitica  (Murr. )  And. 
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RECENT  SPREAD  OF  CIIESTHUT  BLIGHT 
Prepared  by  G.  T.   Gravatt,  Office  of  Forest  Pathology 

"The  chestnut  blight  continued  its  steady  spread  southward  and 
westward  during  ¥-j22.      This  disease  spreads  faster  in  a  region  where 
the  chestnut  trees  are  in  unthrifty  condition  than  where  the  trees 
are  vigorous.   It  has  made  fast  progress  dov/n  the  eastern  slopes  of 
the  Blue  Ridge  Mountains  and  the  zone  within  which  8o%  of  the  trees 
are  infected  has  now  nearly  reached  North  Carolina.   The  blight  is 
now  becoHiing  r.roriinent  in  the  northwestern  part  of  Pennsylvania,  in 
the  National  Torost  of  that  region  nearly  10%  of  the  trees  being  in-, 
fected.   In  the  N'ew  England  states  it  has  practically  reached  the 
northern  boundary  of  chestnut  growth. 

"There  are  still  a  fev/  native  chestnut  trees  left  around  New 
York  City,  where  the  disease  started  in  this  country.   These  trees 
are  gradually  being  killed  but  they  display  considerable  resistance 
to  the  blight.   Quite  a  number  of  oriental  planted  chestnuts  have 
escaped  or  thrown  off  the  blight  and  are  nov/  free  of  the  disease." 

Kew  Hampshire  -  (Butler) 

Massachusetts  -  general  throughout  the  state;  practically  no  stand  of 
canker-freo  chestnut  now  left  in  state;  chestnut  trees  rapidly 
becoming  extinct.   (Osmun) 

New  York  -  throU(;,aout  state  wherever  chestnuts  are  grown;  only  a  question 
of  time  until  njt  a  native  chestnut  tree  will  be  left  in  the 
state.  (Ohupp) 

Maryland  -  serious  and  general.  (Martin) 

Ohio  -  on  varieties  of  cultivated  American  and  cultural  varieties  of 
European  chestnut;  found  in  I922  at  the  station  plantation  on 
thirteen-year-old  cultivated  American  chestnuts;  a  small  planting 
of  grafted  stock  of  European  varieties  southv/est  of  V/ooster  and 
at  Solon,  Ctiyahoga  County;  serious  in  nurseries.  (Detmers) 

Indiunu  -  found  in  a  iiursery;  one  tree  killed.  \Gardner) 

Recent  Lit>jrature 

Collins,  J.  P'ranklin.   A  noteworthy  case  of  resistance  to  the 
chestnut  bark  disease.   (Abstract)  Phytopath.  13:  47* 
Jan.  1523*  no.  1. 

Canker  caused  by  ruslcOi-:c;uin  sp, ,  according  to  C.  Emlen  Scott  in  the  Monthly 
Bulletin  oTDept.  of  Agr.  of  Calif >  11:  74O-74I.   Oct.  I922,  this 
disease  is  caused  by  a  species  of  Fusicoccura  which  is  rather 
closely  related  to  Endothia  oarasiuica.  Although  it  has  not  yet 
appeared  as  virulent  as  the  blight,,  it  has  shown  itself  to  be 
capable  of  causing  severe  injury  to  the  host  under  conditions 
that  prevailed  at  Grass  Valley,  Nevada  County,  California.   Speci- 
mens Were  sent  to  J.  Franklin  Collins,  Office  of  Forest  Pathology, 
ifashington,  D.  C.   All  diseased  stock  was  removed  from  the  orchard 
v/hich  v/as  thoroughly  inspected  by  the  State  Department.   The  trees 
are  being  carefully  watched  to  prevent  development  and  spread  of 
any  infections  v/hich  might  appear.   The  first  signs  of  the  disease 
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are  v/ilting  and  drooping  of  foliage,  caused  by  girdling 
branches.   The  growing  of  chestnuts  is  still  in  an  experimental 
state  in  California  but  the  Sierre  foothill  district  ap|)ears  to 
be  v/ell  adapted  to  the  growing  of  chestnut  trees. 

Leaf  spot  caused  by  l!/!r:rssonia  ochrolcuca  B.    i^  G. 

Ohio  -  abundant  locally;  period  of  greatest  injury  July  and  .August 

v/hen  host  is  in  full  leaf;  favorable  v/eather  conditions.   (Detraers) 

Powdery  iriildev/  caused  by  Microsphaora  alni  (v/allr.)  Calm. 

Connecticut  -  reported  from  three  counties;  found  chiefly  on  young 
sprouts.   (Clinton) 

Pennsylvania  -  general  and  severe;  quite  abundant  during  1922  on 

chestnut  sprouts;  vjas  fruiting  by  the  middle  of  .lugust-  (Overholts) 

Ilumj-laria  sp. 

Rhode  Island  (Collins) 

COFFEE- TREE,  KENTUCKT  (gyrnnocladus  dioica) 

Coniothyrium  olivaceum  Bon.  var.  Qyrnnocladi  Hollos. 

District  of  Columbia  -  collected  by  A.  E.  Jenkins.  (PHN^) 

DOGV/OOD  (Cornus  nuttallii) 

powdery  mildev/  caused  by  Phyllactinia  corylea  (Pers-)  Karst 

British  Columbia  -  corrnon  but  causes  little  injury  to  the  host-  (Boyce) 

European  canker  caused  by  Nectria  gdligena  3res. 
Oregon  -  (phytopath.  12:  lOS.   Feb.  1<^22) 

EIDER  (Sambucus  glauca) 

Canker  caused  by  Cytospora  chrysospcrma  (P.)  Fr- 
Washington  -  (Phytopath.  10:  443.   Oct-  I920) 

ELAE AGNUS  AIJGUSTIFGLIA 

Camarosporium  elaeagncllum  Pairmun 

EIDER,  MARSH  (iva  orc-ria) 
Accidium  ivae  Jackson 

Maryland  -  North  Be^^ch,  Aug.  I9.  Coll.  Stevenson,  J.  A.  &  W.  N.  Dichl, 

(PHN5) 

Em,    \7ING   (Ulmus   a  lata) 

i^nthracnose   caused  by  Gnomonia  ulmen    (Schw.)    Thucra-    =  Dothidella  ulmea 
(Schw.)   E-    &^    vGloeosporium  ulmeum  Miller)    (Phyllachora 
ulmi  Fckl. ) 
Illinois   -   (Tehon) 
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ELtvl,  WHITE  (Ulrnus  arnericana) 

Anthraonose  caused  by  Gnomonia  ulrnea  (Schw.)  Thuem. 
Rhode  Island  -  (Collins) 
Virginia  -  (Collins) 
Illinois  -  of  considerable  importance  in  1922;  about  lOG/^  affected 

plants  in  state;  caused  serious  defoliation;  throughout  state, 
first  reported  occurrence,  June  17*   (Tehon) 

Butt  rot  caused  by  Ganoderma  curtisii  (Burk. )  Murr. 
Ohio  -  very  severe  local  infection.   (Scherer) 

Powdery  mildew  caused  by  Phyllactina  corylea  (Pers.)  Karst. 

Nev/  York  -  earliest  recorded  appearance  in  1922,  July  1.   (Kirby) 

Red  heart  rot  caused  by  Polyporus  sulphureus  (Bull.)  Fr. 

Kew  Hampshire  -  has  fruited  abundantly  during  season.   (Snell) 
Rhode  Island  -  abundant  fruiting;  found  growing  on  telephone  poles  on 
streets  of  Providence.   (Snell) 

Twig  blight  caused  by  Poronidulus  conchifer  (Schw.)  Murr. 

Ohio  -  vvhite  el.^  r>hafie  trees  are  more  frequently  attacked  than  those 
in  the  open  country.  (Detraers) 

Canker  caused  by  Gphaeropsis  sp. 

Massachusetts  -  cankers  on  twigs  and  branches  in  the  upper  part  of 
the  vv'ashiiigton  elm  at  Cambridge,  April  19'   (Collins) 

Aborted  nuts  -  cause  uncertain. 
Washington  -  (Dana) 

V'/ood  rot  caused  by  F.lfvingia  megaloma  (Llv.)  I/Iurr. 

Ohio  -  tree  was  about  three  fourths  dead;  beyond  saving.   ( Scherer) 
Michigan  -  some  trees  just  rea^y  to  die;  others  not  so  bad;  trees  in 
all  stages  of  decay.   (Scherer) 

Macrophoma  sp. 

D.C.  -  (Collins) 

Em,  SLIPPERY  (Ulmus  pubesccns) 

Anthracnose  caused  by  Gnomoni^'  ulmea  (ochv/.)  Thuem. 
Illinois  -  (Tehon) 

ELM  ( Ulmus  spp.) 

Anthracnose  caused  by  Gnomonia  ulmea  (Schw. )  Thuem. 

Vermont  -  more  than  in  the  past  two  years;  5/^c  crop  injury;  loss 

negligible.  (Lutman) 
Massachusetts  -  rather  more  than  usual;  general  over  state-   (Osmun) 
Connecticut  -  more  than  the  average  amount.   (Clinton) 
New  York  -  very  prevalent  but  not  of  much  importance;  individual  elm 

trees  seem  to  be  affected  badly  and  almost  defoliated  while 

others  of  the  same  species  and  with  intermingling  branches 

are  hadrly  affected.   (Chupp) 
Oklahoma  -  rather  prevalent.   (Stratton) 
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Ohio  -  loss  prevalent  than  in  avex^ago  year;  of  sli^^ht  importance 

in  1922;  general  throughout  state.   (Detmers) 
Illinois  -  very  severe  locally;  caused  a  75"fi5^  defoliation.   (Scherer) 

Tv/ig  bli.^ht  caused  by   Poronidulus  conchifer  (Schv/.)  i\'urr- 
Ohio  -  more  than  thi;  average  amount.   (Detmers) 

Anthraonose  caused  by  Gloeosporium  inconspicuum  Cav. 

Ohio  -  found  through Jut  northern  part  of  state;  earliest  reported 
appearance  June  1;  period  of  greatest  injury  v/hen  host  is 
in  full  leaf  during  June  and  July.   (Detmers) 

Canker  caused  by  ^phcoropsis  ulmicola  Ell.  &  Ev. 

Wisconsin  -  increasing  in  prevalence;  nursery  inspectors  condemned 
954  trees  in  20  nurseries  during  1922.   (Vaughan) 

Texas  root  rot  caused  by  Ozonium  omnivorum  Ohear 
Texas  -  prevalent.   (Taubenhaus) 

Slime  flux  caused  by  bacteria,  yeast,  etc. 

ilev;  York  -  reported  August  1  from  iionroe  County.   (Chupp) 

Other  diseases 

Hubert,  3.  E.   "Interior  dote"  in  elm.   Hardv.-ood  Rec.  V.54' 

ilo.  G.  p.  l8-20.  illus.  Ja.  10«   1923 . 
Fliex,  Etienne.  La   maladie  des  ormes.   Journ.  Soc.  Nat.  Hort. 

France  IV,  23:  4O9-.4II.   Oct.  1922. 
Guyot.  iJotes  de  pathologic  v^etale.  3ul.  Ooc  Path.  Veg. 

France  8:  I32-I38.   Feb.  192Z. 
Spieronburg,  Dina.  Een  onbekende  ziejte  in  de  eepen.  (Unknown 

disease  of  the  elm).  Verslag.  en  Mededeel.  Plantenziektenk 

Dienst  V/ageningen  24:  13I  p.,  pi.  1-4*   1922.   Abstract  in 

Bot.  Abstr.  Vol.  113,  1922. 

GINGKO   (Gingko  biloba). 
Irpex  tulip.jferae  S. 

District  of  Columbia  -  Oept.    26.      Colls,   a.   E.    Jenkins  &  v7.    \L  Diehl. 

GUM,    BLACK  (Nyssa   sylvatica) 

Botryosohauria   sp.  ,  .  .     .     • 

Pennsylvania  -   (Collins)  . 

iJHiiCKBERRY   (Celtis   oocidentalis) 

Root  rot  caused  by  Xylaria   si?.  . 

Ohio   -  a   large   tree   at   iviarietta   just  about  dead.      (Ocherer) 

Smothering  disease  caused  by  3 ep tobas idium  rotiforma    (B.    I    C.)    Pat. 

(Telephora   retiformis   3.    <?;  G . ) 
Tcx.^s   -  TTr:ul5cnh7:u"s1 

'■'itches  bro oms  caused  by  Phyto-ohthora   sp. 

'7est  Virginia  -  abundant  in  the  vicinity   of  j'/torgantov,n.    (Sheldon) 

Sep^o'/asidium  sp. 

Texas  -   (Taubc^nhaus)  '    .     ■       ■ 
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HiiV/IJiORI®  (Criitaogus  chrysocarpus) 

Qtthia  orataogi  Pckl. 

North' Diiiiota  -  (PH??^) 

HAWTflORlIB  (Crataegus  douglasii) 

Rust  caused  by  Gymno sporangium  tubulaturo  Kern 

Oregon  -  results  in  little  injury  to  the  host.     (Boyce) 

Cy  1  i net r q sp o r ium  sp. 

California  -  parasitic  on   leaves,  elevation  260O  feet.  (Boyce) 

HAVfTHORJJE  (Crataegus  oxyacuntha) 

Entomqaporium  thumenii  (Oke.)  Sacc. 
Massachusetts  -  (Collins) 

HAV/THORI®  (Crataegus  spp.  > 

Rusts  caused  by  Gymnosporangium  globe gum  Farl. 
Ohio  -  severe  local  infection.  (Scherer) 
l-Iichigan  -  severe  local  infection.   (Scherer) 

Gymnospornngium  ^Grrnin3le  (Sohv;.)  Kern 

Delaware  -  much  more  than  in  I92I  and  more  than  the  average  amount; 
fruit  infection  very  prevalent.   (Adams) 

Gymnosporangium  .juniperi  virginianae  Schw. 
Ohio  -  (Dotmers) 

Gymnosporangium  spp. 

Illinois  -  average  amountj  of  slight  importance  during  1922;  range 
in  southern  part  of  state;  earliest  report  June  15;  chiefly 
present  on  leaves.   (Tehon) 

North  Dakota  -  same  amount  as  in  former  years;  found  throughout 

eastern  half  of  state;  June  2G.  (v/eniger) 
Colorado  -  just  present;  found  about  Ft.  Collins.  (Learir) 

Fire  bli.sht  c-iused  by  Bacillus  amylovorus  (Burr.)  Trev. 

Mow  York  -  reported  from  Tonpkins  County,  August  13*  (Chupp) 
Illinois  -  Washington  County,  June  I7.   (Tehon) 

Imshinii^.ton  -  may  be  nccc-srsary  to  remove  native  hosts  i»  Kliokitat 
County  for  effective  control.   (Mills) 

Leaf  blotch  caused  by  Entomosporium  thumpnii  (Cke. )  Saoc. 

Massachusetts  -  more  than  ordinarily  important;  general  throughout 

state.   (Osmun) 
Connecticut  -  one  report.  (Clinton) 

HAZELNUT,  CALIFORNIA  (Cory lus  calif ornica) 
Gloeogporium  coryli  (Desm. )  Sacc. 

OrG::on  -  elevation  15O-.4OO  foot.  (Boyoo) 
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Sc-ptoria   c  jrylin..  Pk.  ■  ■       .        ■ 

Oregon  -  V'.ry  comrrion,    causes   leaves   to  shrivel;    elevation  '^00  fnt-t.  (Boyce) 

HICKORY   (Hicoria   spp.) 

Anthracnosc  caused  bv  Gnomoni  ..Icptosyla   (Fif»)    C  s.    &  dcHo.t  =   (Marssoni^i 
ju-^J.andis    (Lib.)   Sacc.) 
YTcst  Virginia   -  on  young  growths   near  Morgantown;    not  vpry   serious.  . 
(Shrrldon)  ■  .  ,  .,,... 

'Vit'chcs^bro.oras  caused  by  lilG-castroma   .ju^  landis    (B,r.)    Sacc. 
\VoSt:.Virgini.,   -   (Sheldon)- 

C' ink  or  c;..usod  by  HoS'-llinia   ciry:-:c   Bonar .  ...  .  .        . 

Michigan  -  "I  have   found  .thtit  this  disc-.so   is  very  ,] -;n'-.rully  dis- 
tribut.:,d   in   the  hickory  groves  ul  ;n,;'   tho   Huron  Rivor  which 
I'unsvthrowjh  Ann   Arbor  and.  vicinity.   •.  The?   typic:  1  c  nkor 
ra-y  be   found  on   the  youn^^'-.r  twi^;s   e,nd  rri;re   rrrcly   on  the 
larger  limbs    or  trunJcs.      I  nevor  found  .:.nythiuG  :-excopt  tho       .  . 
imperfect  3taf,G    of  tho    fungus   in  tho   fi-fld.   ."   '(fionar) 

Bonar,    I<^i?.      The    lifo  history   of  Rosclinia   caryaa  sp.   nov. 
causing   a  hickory  Cc^nker  and  diso-'S»o*  ..r.Phytop-  thv,12: 
38l-3C)5.    illus.   ;.g.    1922.    nj.   8.      Literature   cited,    p.   385. 

Nut  rot  caused  by  Ponicillium  sp.,    ?us;.. riurn  sp.,    ->nd  a  Phycomycetc 

Indiana  -  found  three   types    of  rot,    a  dry  yell jwish.  skeletonization 

y/ith  which  a- P- niqilliurri  v/as  associr.tcd;    a,-"^"arjc  brov/n   or  black 
greasy   r.ot  with-  v-hich   a  Phycomycetc  was   ussociatod,    '-nd   a   rot 
accomp  .nied   by   profuse  v/hite  :nyce.lium,    a  Fusc,rium.      (Gardner) 

Phyll  jstict.-.   s;pb-,    •  •    , ,         ■•,•:.■ 

Ohio  -    (Collins)  .,:..'    .  .  ^     ;.,. 

•■..••.  ■  ' 

HORSE  CHESTiiUT   (Aesculus   hippocastanum)  ■      ■        ■  • 

Leaf  blotch   caused  by   Quignardia  aesculi   (Pk- )    Stywprt. 

;.Iaine  -   (Collins)         ,         . 

Massachusetts  -  becoming  more  prevalent,  severe  and  widespread;  general 
over  state;  v;eather  relations  apparently  favorable  to  the  dis- 
ease.  (Osmun)  ; 

Rhode  Island  -  (Collins) 

Connecticut  -  ruore  prevalent;  very  common;  on  the  European  chestnuts 
present  each  year;  general  over  state.   (Clinton) 

New  York  -  getting  worse;  very  serious  during  1^22;  defoliation  weakens 
the  tree  allowing  IJectria  to  kill  itj  all  over  the  state;  all 
horse  chestnut  trees  are  being  killed.  (Chupp) 

Nev/  Jersey  -  more  than  in  the  average  year;  corinnon  all  over  state; 

greatest  injury  during  July  and  August;  wet  in  June  and  July 
with  normal  temperature.   (Dept.  of  PI.  Path.) 

Pennsylvania  -  general  and  very  severe;  severe  on  all  trees,  v;ith  all 
leaves  half  to  two-thirds  dead  by  August  1.  .  ()verholts) 

Maryland  -  (Collins) 

Ohio  -  less  prevalent  than  in  I92I;  serious;  of  general  range  over  state; 
unfavorable  moisture,  conditions  latter  part  of  season  although 
the  temperature  remained  favorable.   Ascbspores  are  matured  on 
the  fallen  leaves  at  time  of  leaf  development.  (Detmers) 
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Glome reX la  cin^ulata  (Stonem)  S.  &  V.  S. 
New  York  -(Collins) 

Collybia  velutipeg  Curt. 

Rhode  Island  -  (Collins) 

Powdery  mildew  caused  by  Unci nu la  flexuosa  Pk. 
New  York  -  (Collins) 

Leaf  spot  caused  by  Septoria  sp. 

Pennsylvania  -  on  leaves  that  otherwise  a|Jpear  to  be  infected  with  the 
blotch  but  the  Septoria  fruiting  on  dark  areas  over  the  blotched 
surface;  importance  has  not  yet  been  determined.   (Overholts) 

Coral  spot  caused  by  I^ectria  cinnabarin^  (Tode)  Fr. 

New  Hampshire  -  found  doing  a  great  deal  of  damage  to  horsfe  chestnuts  in 
certain  places  in  the  VJhite  Mountains;  some  of  the  trees  are  full 
of  dead  branches  covered  with  the  coral  spot.   (Snell) 

Schizpphyllum  alneum  Schr, 
New  Jersey  -  (Collins) 

Tubercularia  sp. 

Massachusetts,  Rhode  Island  -  (Collins) 

LOCUST  (Robinia  pseudacacia) 

Heart  rot  caused  by  Fomes  rimosus  Berk. 

Massachusetts  -  found  for  the  first  time  in  southeastern  part  of  state 
where  the  host  trees  line  the  roads  between  Providence  and  Cape 
Cod;  these  locusts  are  abundant  in  places  and  there  is  quite  a 
good  deal  of  this  fungus  in  so^me  places;  it  has  been  fruiting 
for  some  time  as  indicated  by  some  of  the  old  coruts.  (Snell) 
Weat  Virginia  -  general  about  Motgantown.  (Sheldon) 

V/hite  heart  rot  caused  by  Trametes  robiniophila  J-iirr. 

Kauffraan,  C.  H,  and  Kerber,  H.  M.   A  study  of  the  white  heart 

rot  of  locust,  caused  by  Trametes  yobiniophila.  Amer.  Jour. 
Bot.  9:  493-506.   Nov.  1922.  Literature  cited  p-  508. 

M^iDRONA  (Arbutus  mentiosii) 
Loaf  blight  -  non-parasitic 
V/ashington  -  (Dana) 

Sphaerella  arbuticola  Pk. 

Oregon  -  common;  practically  all  leaves  of  previous  season  killed; 
elevation  90O  feet.   (Boyce) 

MAPIE,  DV/;JIP  (Acer  g  la  brum) 

Leaf  spot  caused  by  Phyllosticta  minima  (B.  &  C. )  Ell.  xjb  Ev.  * 
(P.  minutissiraa  E.  &  E.) 
Idaho,  British  Columbia  -  (Boycc) 

Associated  with  Cylindrosporium  sp. ;  is  of  little  importance,  although 
quite  abundant  where  found.   (Boyce) 


J 
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MaPIE  (Acer  interior) 

Leaf  spot  caused  by  Septoria  negundinis  Ell.  &  Ev. 

Utah  -  apparently  throughout  the  state  defoliating  the  trees  wherever 
they  are  attacked.  (Garrett) 

MAPLE,  OREGON  (..cer  macrophyllum) 

»Tiite  heartv.'ood  rot  caused  by  Fomes  igniarius  ( L- )  Gill. 
British  Columbia.  (Boyce) 

Hypoderma  comrr.une  (Pr.)  Duby  • 

Oregon  -  on  the  petioles  of  dead  leaves  on  the  ground-  (Boyce) 

BOX  ELDER  (/.cer  negundo) 

Leaf  spot  caused  by  Phyllosticta  minima  (B.  &  C.)  Ell.  &  Ev.  =  (P.  negundinis 
Sacc.  &  Speg. ) 
Rhode  Island  -  (Collins) 

Septomyxa  negundinis 

Massachusetts  -  (Collins) 

f'/lnpLE,  STRIPED  (Acer  pennsylvanica) 
Leaf  spot  -  oawsiad  by  Pltjospora  sp. 

Pennsylvania  -  local;  very  severe;  Aug.  19.   (Overholts) 

MnPLE,  NORV'AY  (Acer  platanoides) 
V-'ilt  caused  by  Verticillium  sp. 

Wisconsin  -  found  only  two  trees  at  Madison  which  v;ere 
destroyetii.  (Vaughan) 

Pleosporr.  papillata 

Virginia  -  (Collins) 

Phyllosticta  (a  accharina?) 
Virginia  -  (Collins) 

Leaf  scorch 

New  York  -  severe-  Henn 

MrtPLE,  RED  (x%cer  rubrum) 

Sap  rot  caused  by.  Schizophyllum  commune  Fr. 

Ohio  -  general;  severe;  a  number  of  young  trees  had  been  transplanted 
and  sun-scalded;  fruiting  bodies  appearing  around  edge  of  many 
wounds.   (Scherer) 

Pholiota  adiposa  Fr. 

New  Hampshire  -  (Snell) 
Mass.xhusetts  -  ( Snell) 
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M/iPIE,  SUGAR  (Acer  saccharun) 

L®>af  SDot  caused  by  Gloospox^ium  apocrytura  Ell.  &  Ev. 

Massachusetts  -  not  serious  ;  of  goneriil  range  in  state.  (Osmun) 
Ohio  -  extremely  prevalent  and  virulent;  reported  from  5  western, 

2  northern,  and  1  north  central  county.   (Detmers) 
Indiana  -  worse  than  in  1^21  and  the  average  year;  caused  much  alarm 

to  ov;ncrs  of  shade  trees  throughout  central  part  of  state; 

May  18  first  reported  appearance  in  1^22;  a  heavy  period  of 
'       greatest  injury  during  last  of  May;  rainfall  in  April  favored      J 

this  disease.   (Gardner) 


Anthr_acnoi'j_  caused  by  Glocosporium  saccharina  Ell.  &  Mart. 

Connecticut  -  three  r>jports  from  two  counties,  Juno  19*   ( Clinton) 

Stefiamosporium  piriforrne  (Hoffm. )  Cda. 
xRhode  Island  -  (Collins) 

Leaf  scorch  -(Collins') 

Now  York  -   severe     Henn    ) 

Gloeosporium  sp. 

IJev/   Jersey  -   (Collins) 

Leaf  spot  -  proba.bly  Phyllosticta   sp. 

West  Virginia   -   on   the   uh-,.ded   side   of  a   tree   in  Morgantown.    (Sheldon) 

Leaf  spot  cmsed  by  PhylloGtict:-..  minima    (B.    &  C.  )   Ell.    &  Ev. 
Tennessee  -   (Collins) 


Phenacoccus   sp. 

Rhode  Island  -   (Collins) 


MViPIE,    SILVER   (.\cer   sacoharium) 
Pholiota  adiposr   Pr. 


Nev/  Harapshire   -   found   in   several  places.      (Snell) 

Massachusetts   -   (3nell) 

Delav/are   -    ..pp  ;rently   a  wound  p:tra.site   on   ■;   sh>ide   tree.    Nov.    (Adams) 


MAPLE,   MOUNT.JN   (Acer   s pic- 'turn) 

Wood   rot  c-.used  by  Exidia  £l_J2^ulosa   Fr. 

Minnesota   -   saprophytic    .    >>uii.    5'    (^^ct.    PI.    P-th.  ) 


Maple  (.-iCer  spp. ) 

Leaf  spot  caused  by  Gloeosporium  apocryptum  Ell-  &   Ev. 
New  Hampshire 
New  York  -  (Collins) 

South  Carolina  -  unimportant;  July  18.   (ludv/ig) 
Ohio  -  more  than  in  former  years;  serious;  of  general  range  in 

state.  (Detmers,* 
l!idia:ia  -  (Collins' 
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Leaf  spot  caused  by  Glocosporium  apocryptum  Ell.  &  Ev. 

Ohio  -  vvcather  conditions  evidently  favorable.  (Dctmcrs) 

Disease  quite  general  throughout  eastern  part  of  state;  some  trees 
slightly  infected,  others  almost  wholly  defoliated.   (Schcror) 

Leaf  spot  caused  by  Phyllosticta  minima  (B.  &  C.)  Ell.   &  Ev.  =  (Phyllosticta 

acoriola ) • 
Massachusetts  -  of  little  importance.   (Osmun) 
Connecticut  -  new  to  the  state;  seems  to  have  been  bad  in  certain 

sections-  (Clinton) 

Leaf  spot  caused  by  Fhyilosticta  spp. 

Recent  literature 

Ciferri,  R.  Notao  mycologicac  ct  phytopathologicac.  Ann.  Mycol. 
20:  34-53.  illus.  PI.  1922.  no.  1/2  Lavori  citnti:  p.  51-52. 

Tar  loaf  spot  caused  by  Rhytisma  acorinum  Pr^ 

Massachusetts  -  not  of  much  consequence;  practically  confined  to 

Acer  r 'J brum  and  A.  saccharinum.   (Osmun) 
Delaware  -  more  than  in  past  and  average  year;  of  general  range  in  state; 

leaf  infection  on  A.  rubrum  and  A.  saccharinum  prevalent.  (Adams) 
Indiana  -  (Gardner) 

Black  specked  leaf  spot  caused  by  Rhytisma  panctatum  Fr. 

Massachusetts  -  unimportant;  common  on  young  trees  in  shade  of  forest; 
seldom  on  mature  trees.   (Ocmun) 

Tar  leaf  spot  cuscd  by  Rhytisma  sp. 

Arkansas  -  more  prevalent;  severe.   (Elliott) 

StcgnoBporium  pirif ormc  (Hoffm. )  Cda.  ."  . 

Pennsylvania  -  (Collins) 

V/ilt  caused  by  Vcrticillium  sp. 

Virginia  -  at  Roanoke  during  the  past  year  more  than  3OO  trees  in  the 
city  parks  and  along  the  streets  have  died  from  this  disease, 
so  states  an  crticlo  in  the  Roanoko  "Times"  for  Sept.  13-  ■ 

Recent  literature 

Schocnc,  V,    J.   Thirteenth  report  of  the  state  cntoraologist  and 
plant  pathologist.   Quart.  Bull.  Virginia  ^rop  Pest  Com- 
mission. 34:  30.  1922. 

V.liitc  butt  rot  c>-uscd  by  Pomes  applanatus  (Pers.)  V/allr. 

Connecticut  -  on  living  trc-s  injuring  hriartwojd  at  least;  Middlesex  and 
New  Haven  Counties.   (Clinton) 

Chlorosis  caused  by  too  much  lime. 

Texas  -  prevalent;  about  an  8%  reduction  in  yield  for  state.  (Taubcnhaus) 

_Sun  scorch 

Connecticut  -  more  than  usual;  June  17;  seven  reports.   (Clinton) 
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Leaf  scorch  by  lightning 

Connecticut  -  several  doubtful  cases  where  leaves  suddenly  were 

killed  and  turned  brown  that  may  have  been  so  caused  but  exact 
data  is  v/anting.   (Clinton) 

Leaf  scorch  caused  by  high  temoeratures  and  dry  soils. 

New  York  -  less  prevalent  than  usual,  but  always  inportant;  causes  a 
tip  burn  and  killing  of  foliage;  July  28;  a  few  days  of  hot, 
dry  v/ind  causes  severe  scorching  of  leaves  on  many  ahade  trees, 
especially  maple.   (Chupp) 

Indiana  -  Temperature  favorable  to  injury;  July  3;  throughout  northern 

section  of  state.   (Gardner  &  Gregory) 
Vifashington  -  (Dana) 

V/inter  in  jury ,  cause,  physiological 

Ohio  -  one  report;  May  11;  Stark  County.   (Detmers) 

MULBERRY  (Morus  alba) 

Sclerotinia  carunculoides  Siegler  &  Jenkins 

South  Carolina  -  Scranton,   March.  Coll.  Siegler,  E.  k,    (PHN5) 

OAK,  WHITE  (Quercus  alba) 

Powdery  mildew  caused  by  Mierosphaera  alni  ('7allr^)  Salm- 

Pennsylvania  -  general;  quite  severe  on  this  host,  more  so  than  on 
Castanea.  causing  deformation  of  terminii  of  shoots  and 
leaves-  (0>verholts) 

Anthracnose  caused  by  Gnomonia  venota  (Sacc  &  Speg.)  Kleb.     •  =(G. 

canadense)  Ell.  &  Ev.  )(G.  nervisequum  (Pckl-)  Sacc.) 
New  York  -  (Collins) 
Pennsylvania  -  causing  marked  necrotic  areas  on  leaves,  particularly 

along  the  veins;  mature  conidia,  June  d.   (Overholts) 
Iowa  -  common  (Melhus) 

V.'itchos  broom  caused  by  Micros troma  album  (Desm. )  Sacc. 

V/est  Virginia  -  no  increase  in  the  number  of  brooms  on  the  tree 
reported  in  1^20  at  Morgantown.   (Sheldon) 

Sap  rot  caused  by  Stereum  sp.    . 

Ohio  -  local  and  severe;  base  of  an  important  oak  badly  diseased; 
tree  surgery  suggested  as  a  means  of  control.   (Scherer) 

Oy\K,  SCARLET  (Quercus  coccinea) 

Armillaria  root  rot  caused  by  Armillaria  mellea  (Vahl. )  Quel. 
Minnesota  -  (Sect.  PI.  Path.) 

European  canker  caused  by  Nectria  galligena  Bres. 

Oregon  -  Zeller  and  Owens.   Phytopath.  12:  IO5.   Feb.  1922. 

Butt  rot,  cause  undetermined 

New  York-  a  very  pronounced  butt  rot  of  scarlet  oak  v/hich  gives  a  sort 


42,5 

of  whitish  pocketed  or  piped-rot  appearance  to  the  interior 
of  the  cut  stumps;  sap  wood  was  apparently  not  affected 4   This 
has  caused  a  great  deal  of  loss  in  the  timber  since  it  affected 
the  basal  part  of  the  trunk  for  five  or  six  feet  up.   (Graves) 


OAK,  WATER  (Quercus  nigra) 

Leaf  blister  caused  by  Taphrina  coerulescens  (D.  &  M.)  Tul. 

Florida  -  reported  to  be  severe  at  St.  Augustine-  (Burger) 


OAK,  CHESTNUT  (-.uercus  prinus) 

Leaf  spot  caused  by  Marssonia  martini  Sacc.  &   Ell. 

Pennsylvania  -  local;  causing  a  moderate  amount  of  damage;  as  long 

as  the  rounded  spots  remain  isolated  their  centers  are  occupied 
by  a  single  aceinrulus.   (Overholts) 

Diplodia  suberina  Dur.  &  Mont. 

Pennsylvania  -  Bethlehem  -  collected  by  B.  0.  Dodge-  (PHN5) 

Physalospora  oydoniae  ilrnaud .      =  (Sphaeropsis  malorum   Pk • ) 
New  York  -  (Collins) 

0/iK,  RED  (Quercus  rubra) 

Sapwood '  rot  caused  by  Polystictus  pergamenus  Fr. 

Ohio  -  local;  severe;  treatment  recommended  is  removal  of  all  diseased 
wood  and  the  treatment  of  wound.   (Scherer) 

B-sA  haart  rot  caused  by  Polyporus  sulphureus  (Bull.)  Pr. 
Ohio  -  local;  severe.   (Scherer) 

Mildew  c;iused  by  Oidium  sp. 

New  Hampshire-during  thu  wet  season  in  New  England,  several  diseases  of 
the  v.'ot  weather  type  were  more  prevalent  than  for  some  years 
previously;  '.  mildew  was  very  abundant  on  red  oak  in  the  V.liite 
Mountains  of  Ne'/  Hnrapshire;  I  have  not  noted  it  in  previous 
summers^  it  was  not  doing  much  damage.  (Snell) 

OAK  (Quercus  spp. ) 

Leaf  blister  caused  by  Taphrina  coerulescens  (D-  &  M. )  Tul. 

Massachusetts  -  rather  common;  generally  distributed  throughout 

state.  (Osmun)  Sevi^re  at  Beverly  Farms.   (Scherer) 
New  York  -  general  and  severe  on  Long  Island.   (Scherer) 
Cognecticut  -  three  reports;  new  trouble  to  state;  June  30j 

Fairfield  and  Tolland  Counties.   (Clinton) 
South  Carolina  -  about  the  same  amount  of  prevalence  as  in  1921;  un- 
important; found  in  western  part  of  state;  May  5-   (Ludwig) 

Leaf  blis  tejr  caused  by  Taphrina  sp. 

Louisiana  -  not  T.  coerulescens,  but  resembles  it.   (Edgerton) 

Anthracnose  caused  by  Gnomonia  voneta  (Sacc.  &  Speg.)  Kleb. 

Massachusetts  -  rather  common;  general  throughout  state;  often  causes 
serious  defoliation  of  white  oak.   (Q.  alba).  (Osmun) 
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AnAelinia  rufescons  (Schw.)  D  By 

Pennsylvania  -  Coll.  L.  0.  Overholts-  (PHN^) 

R^jg  huart  rot  Cc.usod  by  Polypqrus  sulphureus  (Bull.)  Fr. 
Nev.'  Hampshire  -  fruitcjd  abundantly.   (Snell) 
Rhodo  Island  -  abundant  fruiting.  ( Snell) 

Pov.'dery  jnildfcw  caused  by  Qidium  sp. 

Louisiana  -  ocrasional;  small  percentage  of  injury;  very  slight  loss; 
Apr.  25.  (Edgorton) 


Powdery  milde'-v  Ci^used  by  Microsphuera  alni  ex  tens  a 
quercina  (Schv/.)  Burr.) 


(Microsphaera 


V'ilson,  Malcolm.   The  oak  mildev;.   Trans.  Roy.  Scott.  Arbor.  Soc. 
3G:  92-97.  July.   1922. 

Loaf  chlorosis  -  non  parasitic 
Jfiahiiigton  -  (Dena) 

POPLhR,  Y.:>1ITE  (Populus  c:lba) 

Rust  caused  by  iv'':; le nips o-'a  a bie ti s-canadensi s  (Pari.)  Ludv/. 
Orec^n  -  T^^rg  txr.iu   uiiimportant.  (Eoyce) 


POPLlR,  BAU'I  OF  GILEAD  -(Populu.s  balsuinifera) 

Canker  caused  by  Cytqsoora  chrysosPorma  (p.)  Fr. 
Idaho  -  Hubert.  ±-hytopath.  10:  442.  Oct.  I92O. 


POPL'lR,  C/uRQLIlLi  (Populus  deltoides) 

Canker  caused  by  Cytospora  chrysosperma  (P. )  Fr. 

North  Dakota  -  in  l^l?*  while  acting  state  forester,  P.  V-.  Smith  found 
this  disease  to  be  widespread  './ithin  the  state;  P.  deltoides  is 
affected  throughout  the  state;  it  was  noticed  that  the  attack  of 
the  pathogen  is  particularly  bad  v/here  trees  had  been  injured  by 
bruising,  such  as  by  hailstorms,  etc. 

Rust  caused  by  '/.elampsora  rnedusae  Thtlm. 

Illinois  -  July  3*  '-^^   Cave-in  Rock,  Hardin  County.   (Tehon) 

N:>rth  Dakota  -  n.^re  than  la  at  year;  very  carmnon,  Aug.  30*  (V.'eniger) 


PCPL/iR,  LhRGE  tooth  /..SPEN  (Populus  grandidentata ) 
Trametes  suaveolens  Fr. 

IVhrrill,  V7.  A.   A  fragrant  polypore.   Mycologia  I4:  46-47.   1922. 


POPLAR,  LOMBARDY  (Populus  nigra  italica) 
Canker  -  cause  uiiknown 

Nev/  York  -  reported  June  13  from  Oneida  County.   (Chupp) 
I^iorth  Carolina  -  reported  Mar.  G  from  Aiken  County,   (Ludwig) 
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POPLlf'.,  ■:UAK'J:Jj  .iJP'-:;]  (Populus  trermloides) 

Caniier  c^jusuu  by  C\;_tos_2ora  chrysQSperrna  (Pers.  )  Fr. 
North  Dakuta  -  (inith,  Fred  V/.  ) 
South  Dakota,  Montana  and  Idaho  -  jHubert.  Phytopath.  10:  442.  Oct-  I920) 

Tor  S'oot  ciu.r.ed  by  Sclerotium  bifrons  211,  6  Ev . 

Oref^'Jii  -  i-;urid  to  quite  an  extent;  causes  littlr  injury  to  the 
hof.t.  (Boyce) 

Po-cery  :i!)l.dev  caused  by  Unc inula  salicis  (DC.)  ./irt- 

-ritish  "olumbia  -  normally  c-iuspr  iittle  dama^je-  (Bcycc) 

Le^if  _rusjt  caused  by  iMelampsora  albertensis  Arth. 

Idaho  and  British  Columbia  -  comiaon  but  does  little  damage-  (Boyce) 

Fomes  i^niarius  (L. )  Fr- 

Meineckf,  E.  P.   Pathology  of  quaking  asp-^n  in  Ut-h  in  relation 
to  rei-;uldtion.   (,^br- tract)  Phytcp?. th.  12:  ^Z-b-   Sept-  ].922- 

POPLnR,  BIACK  C0T^0I^70uD  (populus  trichocarpa) 

Canker  caused  by  Gytospora  chrysosperma  (P. )  Pr. 

Montana,  V/ashin^ton  and  Idaho  -  (Hubert.  Phytopath.  10:  442.   Oct.  I92O) 

Yellovv  leaf  blister  Ciiused  by  Taphrina  aurea  (Pers.)  Fr. 
Oregon  -  widespread  but  cjusps  little  injury.   (Boyce) 

Po'.vder.y  niildpvv  caused  by  Uncinula  salicis  (DC.  )  '..'int. 

British  Columbia  -  occurs  occasionally,  little  injury.   (Boyce) 

1^^  rust  c-.used  by  ::e lamps ora  occidentalis  Jackson 

British  Columbia  -  widespread  in  range  but  normally  does  little 
damage.   (Boyce) 

Gall  caused  oy  'laoropacma  tumef ciciens  Shear 

Pveference 

hyae,  Karl  C.   .-inatomy  of  a  gall  on  Populus  trichocarpa. 
lyjt.    Traz.  74:  l.^o-igb.  pi .  vi.  0.  1922.  no.  2. 
Infection  erperirr.r-.nts  on  pathogenicity  are  as  yet  lacking. 

POPL.J^   (Populus   spp.  ) 

Canker   caused   by  Cxtosoora   chrysospffrmh    (Pers-)    Fr. 

North  Dakota  -  40%  of  th-    sto^k   in   one  nursery  v/a?   fouJ^d  to  br   lnfef^ted; 

Septemb'^r;    iiS(«cs^    •^.jv    .-orarjon  to  sta^?*-      (.-?)ii£p"t 
Colorado   -    (Le-irr. ) 

Arizona  -  comrr.wr.  throu^hfjut  »t-a.t^-    {'..j^'m) 

Idaho   -   causes   considerable  d-  i,x.ge  to  popl.rs    in  vi.ri0us   parts   of  the 
state-      (Kungorford) 

Pefe^r^nct. 

f/'.03s,    E.    H.      Observations   on  tv^o  poplar  Cc.nkers   in  Ont.- no. 
Phytopath.    12:   42^-427.      Sept.    1^22. 
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Delacroix,  GeOx-ges.  Sur  une  trialadie  du  peuplier  de  la  Carolina- 
Bull,  Sec.  Mycol.  Prance.  22:  239-252.  1  pi.  I906. 

Brown,  J.  G.  Cytospora  canker,  a  disease  destructive  to  cottonwoods 
",nd  poplars,   Arizona  Sta.  Timely  Hints  for  Farmers,  No-  138 
(1922),  pp.  4->  figs.  2»-  A   description  is  given  of  a  serious 
disease  of  cottonwoods  and  poplars  due  to  C-  chrysosperma, 
v/hich  has  appeared  in  the  southv/estern  part  of  the  United 
States.  Differences  in  susceptibility  to  fungus  attack  are 
pointed  out,  and  for  control  the  planting  of  resistant 
varieties  is  recommended,  us  v/ell  as  providing  proper  drainage 
and  giving  careful  attention  to  pruning. 

A   canker  similar  to  that  caused  by  Cytospora  chrysosperma  was  re- 
ported by  Walter  H.  Snell  as  being  very  prevalent  in  poplars 
in  the  Vs/hite  Mountains  of  Nev/  Hanpshire,  especially  on  the 
northside  of  the  Presidential  range  and  that  many  stands  of 
poplar  are  being  ruined  by  this  trouble,  many  trees  are  dead, 
mcny   broken  over  while  others  are  stagheaded. 

European  canker  caused  by  Dothichiza  populea  Sacc.  &  Br, 

Connecticut  -  increasing  in  prevalence;  present  in  most  of  the 

nurseries;  32  reports  from  5  counties  during  year;  nursery 
inspectors  l^ok  out  for  this  and  break  the  infected 
treos.   (Clinton) 

Pennsylvania  -  (Orton  and  Thurston) 

Ohio  -  average  amount  of  prevalence;  severe  locally;  Norway  poplar 
especially  susceptible;  period  of  greatest  injury  during  June 
and  August;  June.   (Detmers) 

Wisconsin  -  more  prevalent;  killing  all  Lombardy  poplars  in  north- 
western section  of  state;  reported  by  white-pine  blister 
rust  scouts.   (Vaughan) 

Reference 

Hedgcock,  G.  G.  and  N.  R.  Hunt.  Dothichiza  populea  in 
the  United  States.  Mycologia.  8:  3OO-308.  PI.  194-195- 
1916.   Lit.  cited  p.  308. 

Rust  caused  by  Me lamps ora  medusae  Thum. 

South  Carolina  -  unimportant.   (Ludwig.) 


Melampsora_  sp. 

Iowa  -  coinmon.   (Melhus) 

Anthracnose  caused  by  Marssonia  populi  (Lib.)  Sacc. 

New  Hampshire  -  July  iG  at  'Voodsville,  Grafton  County, 

Anthracnose  caused  by  Marssonia  sp.  .;■ 

West  Virginia  -  a  serious  disease  of  trees  planted  for  shade  in         :_ 

Morgantown.   August  9-   (Sheldon)  ■' 

-Leaf  spot  caused  by  Phyllosticta  sp. 
Arizona  -  comrion.   (Brov/n) 

Powdery  mildew  caused  by  Uncinula  salicis  (DC.)  V/int. 

Delaware  -  much  more  than  last  year  and  more  than  the  average  year. (Adams) 
Iowa  -  oomnon.   (Melhus) 


i 
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;.:ood  rot  caused  by  Favolus  salicis  (DC.  )  V/int. 
Minnesota  -  saprophytic  (Sect.  PI.  Path.) 

Polyporus  inzeus^e  Ces.  &  DeNot. 

Biers,  ?.  M.   Le  Polyporus  (Ungulina)  inzeugae.  DeNot.  parasite 
du  peuplier.  Bull.  Soc  Path.  Veg.  Trana.  9:  166-I68. 
July  and  September.   I922. 

SASS/JIUS  (Sassafras  spp.) 

Leaf  spot  caused  by  Gloeosporium  affine  E.  &  K. 

Illinois  -  coranon  in  southwestern  part  of  state;  July  17;  range  of 
disease  is  evidently  not  co-extensive  v/ith  range  of  the  host 
in  state  •   (Tehon) 

SERVICE  BERRY,  VffiSTERl^  (Amelanchier  alnifolia) 
Witches  broion  caused  by  Fusicladium  sp. 
V.'ashiiigton  -  (Dana) 

Nectrla  disease  caused  by  Nectria  cinnabarina  (Tode)  Fr. 
\7ashington  -  (Dana) 

Leaf  spot  and  vvitchea  brooms  caused  by  Dimerosporium  collinsii  (Schv;.)  Thilim. 
Idaho,  Wash in£, ton,  British  Columbia-  -  Perennial 

witches  brooms  are  formed,  not  uncommon;  injury  slight. (Boyce) 

Po'.vdery  mildew  caused  by  Phyllactinia  corylea  (Pers.)  Karst. 

British  Columbia  -  though  common  causes  little  damage-  (Boyce) 

Rust  caused  by  Gymnosporan/^ium  nelsoni  Arth. 

British  Columbia  -  sometimes  found,  little  injury  to  host.  (Boyce) 

Rust  caused  by  Gymnosporangium  kernianum  Bethel 

Oregon  -  occurs  occasionally;  little  injury  to  biost.  (Boyce) 

Rust  caused  by  Gymnosporan/^ ium  harknessianum  (E.  &  E.)  Kern. 

Oregon  -  results  in  considerable  hypertrophy  of  the  leaves ,  stems 
and  fruits  on  infected  bushes.   (Boyce) 

SERVICE  BERiG.'  (..rael-^inchier  cp.  ) 

Fire  bli^.ht  caused  by  Bacillus  amylovorus  (Burr.)  Trev- 

V/ashington  -  found  to  some  extent;  believed  it  v/ould  be  necessary 
to  remove  the  native  host  plants  before  the  disease  can 
bo  effectively  controlled.   (Mills) 

SYCAMORE  (Platanus  ocoidtntalis) 

Anthracnose  caused  by  Gnomonia  veneta  (Sacc.  &  Speg . )  Kleb-       - 
(Glouosporium  nervisequum  (Fckl- )  Sacc.  ) 
Massachusetts  -  rather  more  than  usual  and  caused  a  very  serious 

dafoliation.   (Osmun) 
Connecticut  -  average  amount,  June  20.   (Clinton) 
New  York  -  quite  Severe  in  the  spring;  of  general  prevalence.  (Henn  ) 
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West  Virginia  -  (Sheldon). 
Illinois  -  (Collins) 

Powdery  mi  Id  e  v.'  caused  by  I-itiorosphaera  alni  '(Vfallr.)  Salm- 
District  of  Columbia  -  (.Collins) 

Ohio  -  less  than  usual;  May  31;  moderately  important.   (Detmers) 
Indiana  «-  May  Y] .      (Gardner) 
Illinois  -  of  average  prevalence;  of  considerable  importance;  25% 

infection  in  state;  June  G.   (Tehon) 
Iowa  -  general  in  southern  part  of  state.   (Melhus) 
California  -  this  will  be  a  serious  disease  if  it  spreads  to  any 

extent  as  the  sycamore  is  one  of  the  best  trees  in  California; 

the  springs  of  I921  and  1^22  were  worst;  Bordeaux  mixture 

recommended  as  a  control.  (V/,  Metcalf)     •       . 

11 
Recent  literature 

Enfermedad  de  los  platanos.  Bol.  Mens.  Defensa  Agr-  Uruguay. 

3;  20-21.  F.  1922.  no.  2. 

Drought  injury 

Washington  -  (Dana) 

Vfinter  killinp,  - 

Nt»ir  York  -  another  source  of  trouble  with  this  tree  has  been  winter 
killing.   It  would  attain  a  diameter  of  six  inches  and  die 
during  a  cold  winter.   It  is  my  belief  that  Albany  is 
situated  beyond  the  northern  range  of  this  tree  so  v;e  have 
replaced  the  oriental  plane  with  other  species.  (V/haley) 

Canker  -  undete  nrdned. 

Wisconsin  -  cank^^rs  on  main  trunk  of  eight  trees  in  a  nursery.  (Vaughan) 

Ncvf  I'ork  -  In  Albany  c-jnoidorublo  trouble  has  occn  caused  ^t   tlrac6  'by 
a  cc.nkcr  v/hich  wjuld  form  jn  the  trunks  of  y-jun^  trees  (2  to  4 
inches  in  diamct-r)  and  in  u  wind  storm  t'lo  tree  would  brcc^k  off 
c.t  the  point  of  ..ttack.  (V/h^l-y) 

WALNUT  -  (Juglans  spp.) 

leaf  spot  caused  by  Gnomonia  leptostvla  (Pr.)  Co.  &  De  Not.  Syn.=(Marssonia 
.juglandis  (Lib.)  Sacc. 
Connecticut  -  becoming  more  prevalent;  June.   (Clinton) 

Delaware  -  tree  was  nearly  defoliated  on  account  of  this  disease. (Martin) 
Illinois  -  probably  throughout  state;  caused  serious  local  defoliation; 
June  23.   (Tehon) 

Melanconium  oblongum  Berk. 
New  York  -  (Collins) 

VilLLOV/  -  Salix  spp. 

Rust  caused  by  Me  lamps or a  bigelowii  Thum. 

Illinois  -  average  amount  of  prevalence;  slightly  important;  ^Cfo  of 
plantings  in  state  infested;  probably  ranges  throughout 
state-  Aug.  1.   (Tehon) 
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British  Columbia   -   common   but  causes   little   injury.    (Boycc) 

Melampsora   sp- 

Colorudo  -    (Learn) 

Idaho  -   corauion.    (llungerford) 

Amphisphasria  decolorans   iRehmi' 
North  Dakota  -    (PHM^J 

Crown  Aall   caused  by  Bacterium  tumefacians  EPS.    &  Town. 

Connecticut  -   caused   no  particular   injury.    (Clinton) 

Canker  caused  by  Cytospora   chrysosperma    (Pers.)   Fr. 

V.'yoming,    lAontana,    Idaho,    and   V/ashington  -   (Hubert.    Phytoputh. 

10:443.  Oct.  1920) 

Tar  spot  caused  by  Rhytisma  salicinum  Pr. 

Britisb  Columbia  -  striking  but  of  no  economic  importance-  (V/int.) 

Powdery  milde'-y  caused  by  Unc inula  sulicis.  (DC.)  '■^^'^^ 
British  Columbia  -  causes  trifling  damage.  (Boyce) 

White  heart  rot  caused  by  Fomes  igniarius  (L. )  Gill. 
Idaho  -  is  of  little  importance.  (Boyce) 

European  canker  caused  by  Mectria  galligena  Bres- 

Oregon  -( Zeller  and  Owens.   Phytopath.  12:  IO5.  Feb.  1922).' 

Trametes  siiav&olens  Fr. 

Recent  literature 

Murrill.  '.V.  A.      A  fragrant  polypore-   Ivlycoiogia  14:  4G-47.  1922. 

Leaf  blotch  caused  by  an  organism  similar  to  Phyllosticta  sp- 
West  Virginia  -  J.-  L.  Sheldon.  Aug.  9,  I922. 

"For  Several  years  I  have  been  studying  a  disease  of  black 
willow  twigs  which  in  gen-^ral  resembles  the  blotch  of 
applj  twigs  in  the  vicinity  of  Morgantown.   The  fungus 
grows  readily  in  culture  media  and  I  have  secured  a 
few  spores.   The  spores  are  so  much  like  those  of  the 
ap-ple  blatch  fungus  that  I  am  not  certain  I  can  tell 
t.h_m  apart;  they  are,  of  course,  much  like  those  of 
thu  leaf  spots  of  grape  and  ampelopsis.   I  have  re- 
peatedly found  thu  apple  blotch  fungus  v/ithin  a  few 
feet  of  the  diseased  willows-   No  inoculations  have 
been  made-" 


V.'ITCH  H.vZEL  (Hamamelis  virginiana) 

Leaf  spot  caused  by  Phyllosticta  humamclidis  Ckc- 

Pennsylvania  -  pycnidia  entirely  empty  of  spores  by  July  15 ;  very 
severe  in  district  around  Seven  I'.ountains.   (Ovcrholts) 
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DISEASES  OP  ORNiiMEiiTALS 


AI^PELOPSIS  (topclopsit3  quinqusfolirj 

Leaf  spot  caused  by  Gui;^nardia  bidwellii  (E.  )  V.  &  R.  =  (Phyllostictr. 
aapclopsidis) 
Rhode  Island  -  (Collins) 
Connecticut  -  nore  prevalent,  reported  from  the  southv/estern  section 

of  state.   (Clinton) 
Nev;  York  -  very  common,  found  over  state  wherever  five-leaf  ivy  is 

grov/n.   (Ohupp) 
Dolav/are  -  much  more  than  in  previous  years  and  more  than  the  average 

year,   (..dams) 
V/est  Virginia  -  a  small  amount  on  both  wild  and  cultivated  plants  near 

i.Iorgantovm,  also  found  on  v/ild  plants  near  Granville.  (Sheldon) 
Illinois  -  the  importance  of  this  disease  on  this  host  is  that  it  acts 

as  a  source  of  infection  for  the  cultivated  grape-   It  probably 

ranges  throughout  the  state.   (Tehon) 
Minnesota  -  reported  from  several  counties  in  vicinity  of  R'^msey  County; 

nature  of  injury  is  many  leaf  spots;  some  injury  tt;  the  berries 

was  oDserved  only  in  east  central  part  of  state,  mainly  on  vines 

not  under  cultiva^tion.   (Sect,  of  PI.  Path.) 

Powdery  mildew  caused  by  Unc inula  necator  (Schwein.)  Burr.  =  (U.  ampelop- 
sidis  Pk. ) 
Minnesota  -  observed  only  in  Scott  County.   (Sect.  PI.  Path.) 

Additional  states  reporting  presence  of  disease  in  previous  years  are 

Massachusetts,  Kev?  Jersey,  Pennsylvania,  Maryland,  Indiana, 
and  Nebraska. 

AMPELOPSIS  (^'impclopsis  triouspidata) 

Loaf  spot  caused  by  Gui^nardia  bidwellii  (e.)  V.  &   R. 

MasS("chusott3  -  more  than  ordinarily  abundant;  igencrally  dis- 
tributed.  (Osraun) 
Connecticut  -  becoming  more  prevalent;  most  damage  is  to  the  foliage, 

the  vines  being  killed  prematurely.   (Clinton) 
^■7cst  Virginia  -  very  abundant  and  destructive  to  recent  growth  of  host 
at  Morgantov/n.  Seems  to  be  v;orst  on  the  young  runners  on  tops 
of  walls.   (Sheldon) 

ASPARAGUS  FERI>I  (Asparagus  plumosus) 
Fusariui]?  sp. 

Florida  -  (Burger) 

Phoma  sp. 

Florida  -  (Burger) 


I 
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Phys^irium  sp. 

Ploridu  -  one  specimens  of  a  dying  plant  sent  in  vms  nearly  covered 
wich  this  myxomycete  •  (9  urger  ) 

ASTER,  CHIil.;.  (Callis\.ephus  chinensis) 

Wilt  caused  ''jy   Fuscrium  conglutinans  callestephi  Beach. 

neported  present  in  iL  H.,  Vt-,  N.  Y.,  Ohio,  Ind.,  Mich-,  N.  Dak.,  Ida., 
and  w'ash.   Has  also  been  found  in  previous  years  in  Virginia, 
Illinois,  Minnesota,  and  Oregon.  ■• 

Vermont  -  relative  prevalence  very  much  above  the  average;  important  to 

comiaercial  grov/ers;  the  wet  v/eather  m  June  contributed  to  the 

early  seed  bed  infection.   (lutman) 
Ohio  -  less  prevalent  than  in  192I.   Time  of  greatest  injury  is  when  it 

attacks  the  host  at  the  transplanting  period.   Found  in  northern 

and  central  part  of  state;  unfavorable  moisture  conditions  were 

existent  during  latter  part  of  season;  tenperature  conditions 

were  most  favorable-  (Detmers) 
Indiana  -  worse  than  in  previous  years;  very  serious;  reported  from 

northern  half  of  state,  drouth  and  high  tenperature  are  favorable 

for  wilt-  (Gardner) 
Michigan  -  reported  by  several  householders  as  serious  in  small 

beds.   (Coons) 
North  Dakota  -  apparently  the  only  limiting  factor  in  growing  of  asters 

in  garden  plots  in  the  state;  knov/n  to  occur  in  northern,  central 

and  eaL^tern  parts  of  state.   ('Veniger) 
Idaho  -  fairly  O'Omnon,  being  reported  from  various  sections  in 

stute.  (Hungerford) 

Rust  caused  by  Coleosporium  solidaginis*  (Schw.)  Thflm. 

Reported  from  I'lew  ^ork  jnd  Louisiana.  (Very  severe  in  cultivated  asters, 
killing  many  of  the  plants.   (Edgerton) 

Yellows,  cause  undetermined. 

New  Huripshire'  (Butler)  and  Delaware  (.'.dams) 

Philospora  sp. 

Florida  -  an  a^t^-r  pl.^nt  received  from  Tampa  was  badly  affected,  the 
leaves  hed  '.jmall  brown  spots  in  them,  the  correspondent  wrote 
that  the  v hole  stock  was  badly  affected  with  the  disease.  (Burger) 

B..CHELORS  BUTTON  (Cent..uroa  cyanus) 

Rust  caused  by  Puccmia  ccnt.Aireae  Mart. 

District  of  Columbia  -  one  plant  of  24  affected;  stem  and  leaves  of 
plant  completely  covered  by  sori.  (Martin) 

B.^BERRY     (Berberis   sp,) 

Leaf  spot  -  causal  organism  bacterial. 

Idaho   -  throughout  state  wherever   barberries   c^re  grown.    (Hungerford) 
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BEGONIA  (Begonia  sp-) 

Nematodes 


Ohio  -  reported  from  Clark  County.   (Detraers) 


BOX,  (Buxus  sempervirens) 

Macrophoma  candollei  (Berk-  &  Br.)  Bcrl.  &  Vogl. 
New  Jersey,  Maryland  ■.  (Collins) 

Volutella  buxi  Berk. 

New  Jersey,  Maryland  -  (Collins) 


CALLA  LILY  (Zantedeschia  sp.) 

Soft  rot  raused  by  Ba-oillus  caratovorus  or  aroideal 

New  York  (Massey  &  Chupp),  Pennsylvania  (Orton),  and  Indiana  -  serious 

in  greenhouse.  (Gardner) 
Reference ; Bewley ,  W.  F.   Report  of  the  Mycoloj,ist  j\nn.    Rept.  Exp-  and 
Res.  Sta.  Nursery  ^.Market  Garden.  Industr.  Dev.  Soc  7(l92l): 
32-41.   1922. 

CAMELLIA  (Camellia  japonica)  .  ... 

Leaf  spot  caused  by  Pestalozzia  inquinans  C  &  Hark. 
South  Carolina  (ludv/ig.) 

Leaf  spot  caused  by  Didymella  (?)  sp. 
South  Carolina  (Ludwig) 


CARNATION  (Dianthus  caryophyllus ) 

Rust  caused  by  Uromyces  caryophyllus  (Schw.)  Wint. 

Reported  from  Connecticut,  New  York,  Ohio,  Indiana,  Illinois,  Minnesota, 
and  Colorado-   In  most  cases  it  is  chiefly  a  greenhouse  disease. 

Stem  rot  and  wilt  caused  by  Fusarium  sp. 

New  York  -  found  in  a  greenhouse  at  Bulls  Head,  Staten  Island.  (Massey) 
Pennsylvania  -  in  greenhouse  and  field  causing  50%  or   more  loss-  ( Orton 

and  Thurston) 
Florida  -  specimens  were  received  from  Pensacola  which  were  badly 

infected.   (Burger) 
Ohio  -  (Detmers) 

Root  knot  caused  by  Heterodera  radio icola  (Greef)  Mitlller. 

South  Carolina  -  the  plants  were  propagated  out  of  doors  in  infested 

soil  and  later  v;hen  the  plants  were  brought  into  the  college 

greenhouse  they  did  very  poorly.   (Ludwig) 
Ohio  -  first  report.  (Detmers) 

Alternariose  caused  by  Alternaria  dianthi  S.  &  H. 

Nev/  York  -  severe  in  several  greenhouses  causing  considerable 

loss.  (Massey) 
Previous  reports  from  Connecticut,  Pennsylvania,  Maryland,  North  Carolina 
and  {Minnesota. 
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Chlorosis,  Cf.uce  unknov/n 

Ohio  -  first  report,  general  and    throughout  state,  considerable  in 
greenhouses,  causing  spotting  of  foliage  and  general 
debility.   (Dttrners) 

White  ti£     -  probable  cause  fumigation  with  tobacco  prep;. rations. 
Connecticut  -  on:;  report.   (Clinton) 

CHRYSANTHE/IUf.l  ( Chry3anthcmum  hortorura) 

Powdery  mildev/  caused  by  Erysiphe  cichoracearum  DC 

Dclavff.re  -  local  in  distribution:  prevalent  in  greenhouse  propagation; 
small  pom-pom  varieties  very  susceptible.  (Adams) 

Leaf  spot  Caused  by  Lleptoria  chrysanthemd  Cav, 
Texas  -  trace  (Taubenhaus) 

COTOInE.\STER  (Cotoneaster  horizontalis)  " 
Phyllosticta  horizontalis 

North  Carolina  -  (Collins) 

DaHLIA  (Eaalia  spp.) 

Powdery  mildev/  caused  by  Erysiphe  cichoracearum  DC . 

'Vest  Virginia  -  ::ili^-;ht,  probably  occurring  too  late  to  be  of  any 
importance,  (oheldon) 

Root  rot  caused  by  pythium  debaryanum  Hesse 

Connecticut  -  litt-le  injury,  local.   (Clinton) 

Root  knot  -  caused  b}'  Heterodera  radicicola  (Greef )  Miiiller- 

California  -  general  and  v/idespread  in  Los  imgeles  Co.  (Fields) 

Recent  literature 

Essig,  E.  0.   i-Jematode  attacking  dahlia  tubers.   Month.  Bull  Dept. 
Agr.  Calif,  11:465-460.  May.  June-  1922. 

Wilt  caused  by  Bacterium  solancearum  E?S. 

North  Carolina  -  See  CoSIiaS.   Wolf,  P.  A-   Additional  hosts  for 
Bacterium  solancearum.   Phytopath.  12:  98-99.   Feb.  I922. 

Mosaic  or  yellov/s  caused  probably  by  an  obscure  physiological  trouble. 

Connecticut  -  three  reports,  one  grower  reporting  a  '^Ofo   loss  and  that 

the  trouble  has  continued  to  progress  during  the  last  few 
years.  (Clinton) 


DIGITALIS  PURPUREA 
Nevj  abnormality 

Recent  literature 

Pater,  3.   Eine  neuere  abnornitaten  Digitalis  purpurea  L.  Zeitschr. 
Pflanzen  32:  97-102.   illus.  1922. 
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CLEMTIS  (Clematis  virginiana) 

Rust  caused  by  "Pn^.^inifi  a^,rop.yri  Ell.  &  Ev,  (Puccinia  clematidis  Lagh.) 
Minnesota  -  one  report  (Sect-  PI.  Path.) 

COSMOS  (Cosmos  sp.) 

V/ilt  caused  by  Bacterium  solancearvim  EFS. 

North  Carolina  -  specimens  from  a  garden  in  Raleigh,  ^^ugust,  I92I,  tops 

of  plants  shov;  sudden  wilting  and  dropping;  may  recover  temporarily 
during  night,  but  after  several  days  leaves  shrivel,  become  dry  and 
remain  attached  to  plant,  which  ultimately  dies,  V/olf,  P.  A. 
Additional  hosts  for  Bacterium  3olancearum>  Phytopath.  12:  98-99- 
Feb.  1922. 

EVOiravlUS  Evonymous  atropurpureu) 

Pov/dery  mildev/  caused  by  I'iicrosphaera  alni  (vral.)  Salm. 

Illinois  -  about  a  2^f.   affection  is  found  in  the  state-  Tchon 

EVONYi.iUS,  JAP^SSE  (Evonymus  japonicus) 

Pov^dery  mildew  caused  by  p_idium  e v onynui  laponici  (.'.re-)  Sacc. 

Louisiana  -  comrrion  in  northern  part  of  state;  first  report  of  this 
trouble  in  the  United  Gtates.  Collected  at  Shreveport, 
Ciiddo  Parish  in  ..pril;  also  collected  in  dossier  Parish; 
earliest  reported  appearance,  March  18.   (Edgerton) 

EVOMI-.iOUS  spp. 

Anthracnosu  caused  by  Gloeosporium  sp. 
Texas  -  prevalent-   (Taubenhaus) 

Leaf  spot  caused  by  Exosporium  concentricum.  Heald  &  'Volf . 
Texas  -  prevalent  (Taubenhaus) 

FLOWERING  CRdB  (Pyrus  spp.  )   '  '^ 

Rust  caused  by  GymnosporanKium  .juniperi-virginianao  Lk.  (Roestelia  pyrata  Thaxt-) 

Conneotiout  -  locally  little  injury.   (Clinton)  » 

Indiana  -  local  (Gardner)  1 

FUCHSIA  (Fuchsia  sp. )  I 

Mosaic  caused  by  physiolo/^ical  factors. 

Connecticut  -  on  greenhouse  plant  affected  at  Now  Haven;  cuttings  from 
the  mosaic  stem  camo  mosaiced;  others  from  healthy  stems  of  same 
plants  came  healthy  but  inoculation  experiments  failed.  (Clinton) 

GER.^JIUI.l  (Pelargonium  sp.) 

Bacterial  leaf  spot  caused  by  Bacterium  erodii  Lewis 

Connecticut  -  becoming  more  prevalent,  very  bad  at  Storrs  in  a  flower-bed; 
this  disease  has  been  noticed  once  or  twice  before  but  this  is  the 
first  time  that  it  was  definitely  determined  as  a  bacterial  dis- 
««£«.   (Clinton) 
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Indie  n.;  -  v/ or f y.  th.-.n  in  previous  y:':.rr;;  'iostruotivc  luc'lly;  occurred 
in  .  -u'eoiihouse  and  Ictcr  in  a  garden;  the  c;,usal  organism  was 
isolated,  (G'-^rdncr) 

In  19-33  ^-    '-"    -^  -jne  (Ntssi.'-)  reported  c.^oastorial  Llit'ht  as   hf-ving 
been   common  thut  sur.xacr ;  cit  that  time  it.  v/as  apparently  ihoreasing  i.nd 
sprjr.dirg  ^hr:>ughout  the  United  btates.   .vS  curly  as  lo9u,  -.ttention 
hud  teen  Ce.,ll„d  to  this  disease  b;/  ■Jtone-   Prom  that  time  on  it  has  bcun 
grov/ing  more  ..nd  more  common  each  year  and  becoming  more  widely  dissem- 
inated* 

In  1909  Norton  (tV!d.)  reported  a  loaf  spot  in  the  geranium  sup- 
posedly caused  by  bacteria.   Selby  (Ohio)  in  I9II  reported  a  bacterial 
disoa.se  on  thi.s  host,  commenting  then  that  it  required  study. 

According  to  Lewis  ,  Hcald  and  l/olf  reported  the  bacterial  dis- 
ease in  the  vicinity  of  S-n  Antonio,  Tex^iS,  in  1912-   E.  L.  Jensen 
(iviinn.  1916)  found  bacterial  leaf  spot,  ctmse  not  determined,  to  be 
moderately  sovere  in  groanhouscs.  Both  Ohio  and  Minnesota  reported  its 
occurrence  again  in  I916  and  in  I917  Selby  and  Heald  reported  Ic^.f  spot 
and  bacterial  blight  as  c.  usr.d  by  .'acterium  (pseudomonas )  orodii  as 
occurring  in  Ohio  and  Idaho  respectively*   /sgain  in  19l3  it  v/as  reported 
by  Selby  ...nd  Heald,  tho  letter  reporting  this  time  its  occurrence  in 
^.'/ashing ton.   In  1912  Clinton  (Oonn.)  and  Gardner  (ina.)  reported  it 
worse  than  in  previous  years;  in  Connecticut  it  is  becoming  more  preva- 
lent, and  also  that  it  had  been  noticed  once  or  twice  before  but  had 
not  therefore  bca.n  d.^finitcly  determined. 

Liter -,tu  re 

(iT  Lcv;is,  I.  Ivi.   A  bacterial  disease  of  Er odium  and  Pelargonium, 
Phytopath.  ./|:  221-231.   I914. 
Stone,  G.  E.   3actoriosis  of  geranium.   Ann.  Rep.  Massachusetts 
;^r.  Exp.  Sta..  19:  lo4-  (1905/Ob) 

Leaf  spot  -^.aused  by  Eotrytis  ::p. 

First  reports  to  the  Plant  Disease  Purvey  v;ere  received  in. 
I90S  from  J.  B.  E.  Norton  of  Maryland,  at  which  time  he  found  it  at 
Baltimore  and  College  Park;  he  reports  it  again  in  I909.   A  single 
instances  v/as  noted  by  G.  H.  Coons  (Mich.  )  in  a  greenhouse  in  Joseph 
County  during  1913-  ^>^'^   further  reports  were  made  to  this  office  until 
1920  when  L-  E.  Laalchers  (Kansas)  reported  it  as  occurring  in  several 
counties  and  th..t  a  distinct  blight  to  thu  flowers  and  a  leaf  spot  of 
the  foliage  ocurred,  aleo  that  investigations  at  that  time  showed 
the  causal  organism  simil  \r ,    if  not  the  identical  species  causing 
lettuce  head  mold,  and  that  cross  inoculations  had  verified  it.   The 
same  year  Selby  (Ohio)  reported  green  mold  in  Madison  County.   Again 
in  1921  this  trouble  v/as  reported  from  Ohio  and  Kansas;  in  the  latter 
state  it  was  quite  serious-   M„lchers  (Kans.)  reported  ;  modera.tcly 
severe  local  ocurranco  >-(^^in  in  1922. 

Reference 

Melchers,  L.  E.   Botrytis  sp.  ca.using  severe  injury  to  fljw....rs  "nd  foliage 
of  Pelargonium  hortorum..   Phytopath.  8:  "Jt- 
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Dropsy  -  physiolOtiiCL:! 

Ohio  -  ij^neral  throughout  state;  chiefly  in  ^reeniiouses.>  seen  to  some 
extent  outside.   (Detmers) 

In  1909  Sclby  (Ohio)  reported  this  soincwhat  general  in  distribution 
over  the  sti-tc  and  thut  the  trouble  vms  caused  by  ovcr-v/atering  and  in 
1910  sufibostcd  as  treatment  a  reguli^tion  of  the  water  supply-   Its  occur- 
rence has  been  reported  from  Ohio  each  succeeding  year  up  to  and  including 
the  present,  v/hcrc  it  is   uaually  found  in  the  greenhouses  although  it  has 
been  seen  in  outside  gardens. 

GLADIOLUS  (Gladiolus  sp.  ) 

Fus-'rium  rot  c^^uscd  by  Fusarium  sp. 

Now  York  -  a  storage  rot,  found  in  experiment  plantings  at  Ithaca- 

Doubtless  occurred  m  practically  all  plantings  in  state.   (Massey) 
Ohio  -  first  report  of  this  disease  for  state;  nature  of  injury  is  that 
it  forms  scabs  on  cor   and  impairs  vigor;  Brenchleyensis  variety 
most  susceptible-  (Detmers) 

Dry  rot  caused  by  SclL-rotium  sp. 

Nqv;  York  -  a  storage  rot  found  in  corms  from  experimental  plantings  at 
Ithaca;  doubtless  occurs  in  all  plantings  in  state-   (Massey) 

Sclerotinia  dry  rot  caused  by  Sclerotinia  sp. 

Ohio  -  first  report  from  state;  causes  a  rotting  of  corms;  the  variety 
"w'ar"  apparently  very  susceptible.   (Detmers) 

Hard  rot  caused  by  Septoria  gladioli  Pass. 

New  York  -  storage  rot;  premature  death  of  plants-   (Massey) 
Indiana  -  (Gardner) 

Leaf  blight,  cause  uncertaizi- 
Washington  -  (Dana) 


GOLKJiJ  GLO'V  (Rudbeckia  lacmata) 

Pog^cyy  mildew  causud  by  Erysiphe  cichoraccarum  DC. 

Connecticut  -  ap/.cared  August  6  at  'estville,  iiuv.'  Haven  County- 


(Clinton)- 


V/est  Virginia   -  abundant   m   several  yards   about  r.orraotov/n.      (Sheldon) 


HELLEBORE    (Hellcborus   nigcr.) 
Coniothyrium  hcjlcbori   Ckr. 
Oregon  -  PHW^) 


&  Ma  Si 


HIBISCUS  -  (Hibiscus  sp. ) 

Rust  caused  by  Puccinia  mclvacenrum  Mont. 

Montana  -  lOC^o  local  infection.   (Christopher) 


HOLTYHOCK  (Althca  rosea) 

Rust  caused  by  Puccinia  malvaccarum  Mont.  =  (Micropuccinia  malvacearum  (Bcrtero 
Arth.  &  Jackson) 
Reported  f r jm  Vermont,  New  Hampshire,  Massachusetts,  Connecticut,  New  York 


1 
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.  .   Indxan«i,  Colorado.end  Arizona 
Vermont  -  average  amount;  75^  crop  injury;  loss  insignificant;  interesting 

to  note  that  in  spite  of  wet  June  the  rust  was  not  more  abundant 

than  usual.   (Lutman) 
Massachusetts  -  about  usual  amount,  general  in  range;  an  evident 

varietal  resistance.  (Osmun) 
New  York  -  average  amount  and  very  important.   (Massey) 
Ohio  -  more  reports  than  in  1^21;  favorable  v;eather  conditions  in 

June.   (Detmers) 
Colorado  -  unimportant;  moisture  conditions  below  normal,  tenperature 

above  normal.  (Learn) 
Arizomi  -  Snovvflake  only  variety  resitant.  (George) 

R0  3t  rot  caused  by  Ozonium  omnivorum  Shear 

Texas  -  fiirly  important  -  about  a  5%  reduction.   (Taubenhaus) 

Leaf  spot  caused  by  Cercospora  althaeina  Sacc . 

Delav/are  -  found  in  September  at  Newark,  New  Castle  County.  (Adams) 

Ascjchyta  sp. 

V/est  Virginia  -  ver\'  abundant  in  tv/o  y.-^rds  at  Morgantown,  the  foliage 
of  the  plants  being  nearly  destroyed.   (Sheldon) 

HYDRANGEA  (Hydrangea  hortensia) 

Leaf  spot  caused  by  Phyll jsticta  hydrangea  Ell.  &  Ev. 

South  Carolina  -  Florence  County,  May  27.   (Ludwig) 

IMP..TIENS  BaLSAJANA 

Ru3w  caused  by  Puccinia  irapatientis  Arth- 

Illinoia  -  found  in  Hamilton,  Jefferson  and  V/ayne  Counties.  (Tehon) 

IRIS  (Iris  sppj 

Leaf  spot  caused  by  Didymellina  iridia  (Desm. )  Von,  H.  =  (Heterosporium 
gracile)  (V/al.)  Saoc. 
Reported  from  Connecticut,  New  York  and  Minnesota. 

Soft  rot  caused  by  Bacillus  carotovorus  Jones 

Connecticut  -  average  amount.   (Clinton) 

Minnesota  -  produces  a  soft  rot  jf  the  rhizomes;  observed  only  in  Ramsey 
County;  very  high  humid  weather  conditions;  one  acre  field  on 
low,  v/et  lend  practically  a  total  loss;  organism  was  isolated 
from  diseased  tissue  and  was  found  to  rot  vegetables  readily. 
(Sect.  PI.  Path. 

KENTI..  BALMORE.aiA 

Colletotrichum  kentiae  Halsted 

New  Jersey  -  South  Orange-  (PHN^) 
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KUDZU    (Pueraria    thuaoprrj  i  jt.o  ) 

Leaf   spot  -   cause  unc.''ts''^riir,e;(i 
Kentucky   -   (Valleau) 


LiiRKSPUR   (Delphinium  sp..  ) 

Blifiht  caused  by  Bacterium  delphinii  EPS. 

Connecticut  -  three  reports;  a  rather  serious  trouble  when  present. 
(Olioton) 

Wilt  -  caused  by  Fusariur.  sp. 

Florida  -  this  disease  was  reported  from  Duval  County  v.'here  it  v;tis 
said  to  be  serious  in  a  certain  estate-  (Burger) 


LAUREL-  (Laurus  nobilis) 
Gloeosporium  nobili 

New  Jersey  -(Collins) 


LAUREL  (Laurus   sp.  ) 
Sphaeropsis   sp. 

South   Carolina   -   (Collins) 


LA^'c^NDSR  (Lavandula  sp- ) 

Pholj.ota  praecox  (Pers.)  Quelet 

Liternturg; 

Chevalier,  Auguste-  Sue   une  maladie  de  la  lavande  cultivee. 
Rev.  Bot.  Appl.  2:482-483.   Sept.  1922. 

LIL^iC  (Cyringa  spp. ) 

Powdery  milde'.v  caused  by  LUcrosphaera  alni  (Wallr.)  Salm. 

Reported  from  Connecticut,  Delaware,  Ohio,  Illinois,  Minnesota, 

lo'va,  and  California*  (See  map  for  distribution  in  United  States) 

LONICERIA  TARTaRIGA 

Pov/dery  mildew  caused  by   I/licrosphaera  alni  var.  lonicerae  (DC.  )  Salm. 

Minnesota  -  observed  only  in  Scott  and  Blue  Errth  Counties.  (SecPl.Pnth) 


LUPINE  (Lupinus  spp.) 

Powdery  mildew  caused  by  Erysiphe  polygon!  DC. 

Idaho,  Oregon  -  common  but  of  no  importance.  (Boyce) 
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Pig.  Geographiccl  distribution  of  Microsphaera  alni   on  Syringa   spp. 

United  states  as   reported   to  the  Plant  Disease  Survey. 


in  the 


^UTRIMONY  VI:JE  (Lyciura  sp. ) 

pQv.'dery  mildew  caused  by  Erysiphe  polygoni  DC . 
Delaware  and  V/est  Virginia  (100%  infection 

Ru3t  caused  by  Puccinia  lycii  Kalchbr. 
Ohio  -  (Detmers) 


-  caused  defoliation.  (Sheldon) 


MONARDA  (w!onard«-  sp.) 

Coleosporium  narcissi  Grove 
Literature : 

Grove,  Vi.  B.   Coleosporium  narcissi  sp.  n.  Journ.  Bot.  GO:  121-122. 
Apr.  1922.   no.  712. 


OCEAN  JPRAY  (Holodiscus  discolor) 

Po;gdery  mildew  caused  by  Podosphaera  oxyae^.nil'i&e  (DC. )  dc3y 
Idaho  -   rare;  does  little  d  .mage. (Boyce ) 


03AGS  ORAl^GE  (.Maclur",  pomifer:;) 

Rust  caused  by  Physopclla  fici  (C^vst.  )  Arth- 

Reported  in  former  ye-::irs  in  Louisiana,  also  "in  idditioncl  r.jport  in 
North  American  Flora  72:103- 
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OXALIS  (Oxalis  sp. ) 

Rust  caused  by  Aecidium  oxalidis  Schv/, 

Florida  -  this  disease  was  reported  from  two  sections  of  the  state, 
Palm  Beach  and  Bradentown.   Since  this  is  the  uecidial  stage 
of  the  corn  rust,  it  is  of  great  economic  importance  in  the 
state-   (Burger) 


PAIM 

Alternariu  sp- 

Florida  -  (Burger) 

Leaf  spot  caused  by  Exosporium  palmivorum  Sacc- 

Tcxca  -  a  serious  leaf  spot  of  green-house  grown  palms;  seems  to  be 
serious  only  if  potted  palms  remain  too  long  in  the  shade;  by 
cutting  off  the  diseased  foliage  and  placing  the  plants  to  the 
exposure  of  sunlight  and  ventilation,  the  disease  seems  to  be 
checked.   (Taubenhaus) 

Gloeosporium  sp. 

Florida  -  found  on  the  fish-tail  palm  and  was  said  to  be  doing  con- 
siderable  damage-   (Burger) 

False  smut  caused  by  Graphiola  phoenicis  (Mong.)  Poit. 
Florida  -  quite  abundant.   (Burger) 
Louisiana  -  comrion,  caused  a  slight  loss-  (Zdgertonj 

Leaf  blight  caused  by  Postalozzia  palmarum  Cke- 

Texas  -  infection  vvith  the  causal  fungus  invariably  takes  place  at 
axil  of  the  leaf;  the  fungus  may  be  readily  grown  in  pure 
culture  and  artificial  inoculations  carried  out-  (Taubenhaus) 

Pcstaloz^via  sp. 

Florida  -  common.   (Burgur)- 

Recent  literature 

La  Rue,  C^rl  D.  and  H.  H.  Bartlctt.   A  demonstration  of  numerous 
distinct  strains  with  the  nominal  species  Pest  .lozzia 
|.u.cpini  Deem.   Amcr-  Jour.  Bot.  9:  79-92.   Sumatra,  Feb.  1922- 


PANSY  (Viol:,  tricolor) 

Rust  c:.used  by  Puccini-.,  viol^.e  (Schum.)  DC. 
North  Dakota  -  (V/enig...-) 

Powdery  mildew  c.uscd  .by  Sphae.rotheca  humuli  (DC, 
Washington  -  (Dana) 


Burr. 


PEQM    (p_,eoni',   officinalis) 

Blight,    bud   rot  o*nd   leaf  spot  caused  by  Botrytis   spp. 

Ho.s  bcon  obs'jrved  in  past  five  years  in  New  Hr,mpshire, 
Rhode  IsL.nd,  New  York,  New  Jersey,  Pemsylvnni 
Michigc.n,    Minnesota,   Utah,    Idaho,    <.nd  V/ashington. 

Now  York   -  prevalent   in  practically  .,11  plantings-      (Massey) 


ssichusetts, 
Ohio,    Indiana, 
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Ohio  -  more  prevalent  than  in  15*21;  rots  stems  and  leaf  bases; 
rather  general  over  state:  greatest  damage  from  May  to 
July  v.hen  the  host  is  in  leaf;  weather  relations  during 
past  year  very  favorable  to  disease.   (Detmers) 

Indiana  -  serious  locally.  (Gardner) 

Minnesota  -  usual  anx)unt  of  prevalence;  causes  brown  rot  on  stems  at 
soil  line  on  buds,  leaves  and  young  branches;  observed  only 
in  Ramsey  and  Stevens  Counties.  Injury  develops  very  rapidly 
on  days  when  the  temperature  is  high  and  the  atmosphere 
humid.   (Sect.  PI.  Path.) 

Lei^f  spot  caused  by  Cladosporium  paeoniae  Pass. 

Ohio  -  one  report;  causes  discoloration  of  leaves.   (l;etmers) 

Bud  rot  caused  by  Phytophthora  sp. 

Kansas  -  one  report  May  YJ   at  Shawnee.   (White) 

Rot  caused  by  3clerotinia  sp. 

Ohio  -  reported  from  Cuyahoga  County,  June  9*   (Detmers) 

Root  knot  caused  by  Haterodera  radicicola  (Greef )  Mtlller 
Ohio  -  causes  a  root  infection.   (D^tmars) 

PERIWINKLE  (Vinca  major) 

Leaf  spot  caused  by  Sphaeropsis  vincae 

Illinois  -  produced  serious  dofoliation  of  greenhouse  plants;  March 
22,  1923  date  reported;  routine  applications  of  Bordeaux 
fi/lixture  failed  to  control  thu  disease;  results  of  specially 
timed  applications  ware  not  evident  at  time  of  reporting.  (Tehon) 

PERIV/INKLE  (Vinca  sp.  ) 

Bastard  blossom  -•  cause  unknov/n 

Texa.s  -  affected  plants  have  abnormal  proliferated  blossoms.  (Taubenhaus) 

PHLOX  (Phlox  sp.) 

Po'.vdcry  rrdldev/  caused  by  "Jrysiphe  cichoracearum  DC . 
Connecticut  -  more  prevalent.   (Clinton) 
Nev/  York  -  Oneida  and  Sullivan  Counties.   (Massey) 

Maryland  -  rather  common;  little  damage  except  to  foliage.   (Martin) 
West  Virginia  -  very  abundant  where  present  in  Morgan town;  mites 

caused  so  much  injury  that  it  v/as  difficult  to  tell  about  the 
mildew .   ( Sheldon ) 

POINSETTIA  (Euphorbia  pulcherriras) 
Leaf  spot  caused  by  Actincnema  sp. 
Florida  -  Ijcal.   (Burger) 


AAA 
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PRIMROSE  {K-iTTiula  sp.i 

Gray  mold  caused  by  Sclerotinia  fuckeli^na  (DeBy)  Fckl*  =  (Botrytis 
cinerea  Pers. ) 
South  Carolina  -  unimportant  in  1922;  range  in  northwest  part  of 
state.  (Lud'vvig) 


PRIVET,  CALIFORNIA  (  Ligustrum  ovalif  olium) 
Shot  hole  -  ■ cause  unknown. 

Texas  -  the  disease  first  appears  as  tiny  minute  cracks  and  spots 
which  later  drop  out;  repeated  cultures  of  the  spots  failed 
to  yield  an  organism.   (Taubanhaus) 

PRUNUS  TRILOBA  vt:>r.  PLEIIA  '   -' 

Fire . blight  caused  by  Bacillus  araylovorus  (Burr.)  Trev. 


An  account  of  a  new  host  for  the  fire  blight  uiganism  m  V/isconsin 
was  published  this  year  by  Laetitia  M.  Snow^-   T5^e  new  host 
is  an  ornamental  shrub,  Prunus  triloba  var»  plena.   The  organ- 
ism was  isolated  and  pathogenicity  determined  with  additional 
strains  of  the  organism  on  knov/n  susceptible  hosts.   The 
importance  of  this  host  is  concerned  with  its  pi.ssibility  of 
wintering  over  the  organism  in  the  vicinity  of  cora'!:erci«l 
orchards . 

Literature  ,   ^  o   ^,   ^-    -u-i  •  -..j. 

SrToW,  Laetitxa  I';.   A  new  host  for  the  fire  blight  organism, 

Bacillus  amvlovorus,  Phytopath.  12:  517-524.  Nov.  1922. 

QUIM::E,  J/ipj^SSE  FIO.'ERII^G  (Chaenomeles  jocponxca)' 

Rust  caused  by  Gymnosporangium  germinale  (Schw.)  Kern 

Connecticut  -  new  host  for  this  rust  in  the  state;  small  per  cent  of 
affected  plants.   (Clinton) 

RHODBNDRON  (Rhodendron  calif ornicum) 

V/itches  broom  caused  by  Sxob-isidium  vaccinii  (Fokl.  )  Wor- 

Oregon  -  ccmmonj  the  perennial,  large  dense  brjjms  are  quite 
striking  in  appearance  (See  Phyt jpc^thology  lO?*  Fl-  11. 
Fig.  3.  Lty  l^j20)  .IVhile  an  entire  bush  may  be  badly 
deformed  the  disease  does  n:)t  kill  the  h:)st.   It  is  of 
nj  econjLiic  inpjrt^nce,  but  night  becji-.e  so  where  this 
shrub  w^s  used  far  economic  purposes-  (Boyce) 

Leaf  rust  caused  by  Melampsoropsis  piperiana  Arth. 

Oregon  -  Not  uncjrnmon,  injury  to  host  flight.   (Boyce) 

Leaf  spot  caused  by  Crypt jstictis  sp. 

Oregon  -  not  import  .nt  since  the  host  is  not  ec  jnoi.iic.lly 
valuc^ble.   (Boycp) 


RHODENDRON  (Rhodendrjn  midiflorum) 

3'LLi5)lss  broom  c^.used  by  \:]xobc.sidium  yuccini  (Fckl. 
Pennsylvania  -  (Overholts) 
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RHODODEilDRON  (Rhododendron  sp.  ) 

Lecf  spot  CL-used  by  ?estalozzia  guepini  Desr.i.  vuv.   vaccinii  Sh. 

Delaware  -  found  at  Hollyoak,  Hew  Castle  County,  in  Hay.   (Adams) 


Ltelc-npsoropsis  rhodeodendrl 
New  Jersev  -  (Coiliiis) 


ROGE  (Rosa  spp. ) 

Powdery  mildew  caused  by  Sphaerotheca  spp. 

Powdery  mildew  which  was  reported  from  23  states,  v/as  more  prevalent 
than  in  past  years  in  Massachusetts,  Dela.vare,  V/est  Virginia, 
Louisiana,  Texas,  Arkansas,  and  Ohio.   The  Fiamblers  and 
Dorothy  ;.^erkins  were  affected  the  most  in  Massachusetts, 
Connecticut,  Delaware,  Louisictna,  Arkansas,  and  Colorado. 


Dates  of  first  appearance; 

April,  Louisiana 

"   11,  Ohio 
May  13,  Indiana 
May  22,  Delaware 
May  23,  Kansas 
May  24,  Missouri 


June  5»  1^0 rth  Dakota 
June  12,  Coniiecticut 
June  19,  'Jest  Virginia 
June  22,  New  Haupshire 
September  22,  I/Iinnesota 


Liter^cture 

Massey,  L.  M.   Black  spot  and  mildev/  of  roses.    Amer.  Rose  Ann. 

1922.  p.  77-38. 
Seifert,  Ein  Neues  raittel  gegen  meltau.  Garteuw.  26:  175* 

illus.  April  28,  1922.  ("Elosal"  experiments  with  Itidy   Gay 

and  Dorothy  Perkins  roses) 

Leaf  blotch  caused  by  Actinonema  rosae  (Lib. )  Pr.  =  (Piplocarpon  rosae  V/olf) 
Massachusetts,  Connecticut,  New  York,  Delaware,  V/est  Virginia,  South 
Carolina,  Floridc^,  Louisiana,  Texas,  Ohio,  Indiana,  Illinois, 
Missouri,  Colorado,  'Tashington,  California,   past  reports  show 
this  disease  occurring  in  practically  all  the  states. 


Dates  of  first  apnearance : 

January,  Louisiana 
May  20,  .-lisoOuri 
May  31  f  '^outh  Carolina 
June  9;  Illinois 
June  10,  Inci.ic.na 
June  25,  Connecticut 

Literature 


July  2,  Nev,'  York 
August,  Plorida 
August  /[,    Ohio 
August  9r  '''est  Virginia 
3  e  y  t enb  e  i' ,  D  e  la  v/  a  re 


See  pov/dery  mdldew 
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ROSE,  V/ILD  (..osa  spp.  ) 

Rust  caused  by  rhrc^gnidiun  rosae-californicae  Diet. 

Oregon  -  common;  deforms  the  fruits,  stems  and  young  stems  of  the 
host.  (Boyce) 

Leaf  rust  caused  by  Phrugmidium  montivagun  Arth. 

British  Columbia  -  cuuaes  little  injury.  (Boyce) 

Rust  CL.used  by  Phrugroidium  spp. 

Vermont,  M;:sSc*chusetts ,  Connecticut,  i>!ew  York,  Minnesota,  North  Dakota, 
■/r.shington,  -,nd  Virginia, 

Vermont  -  very  common.  (Lutman) 

Massachusetts  -  of  little  importance;  general  on  both  greenhouse  and 
hr.rdy  varieties.   (Osirun) 

Connecticut  -  cor.non  on  wild  species  and  spreading  to  culti- 
vated.  (Clinton) 

North  Dakota  -  becoming  more  prevelant,  general  in  range;  the  wild  rose 
is  a  comrrion  v/eod  in  the  state  in  grain  fields,  hence  the  rose 
rust  attracts  some  attention.   (  •'«niger) 

California  -  general  and  widespread  on  cultiv..ted  and  wild  roses.  (Fields) 

Rust  caused  by  Earlea  speciosu  (Pr. )  Arth. 

V/ashington  -  abundant  at  l\illman.   (Dana) 

Rust  caused  by  Earlea  spp. 

North  Dakota  -  (.ieniger) 

Crown  gctll  caused  by  Bacterium  tumefaciens  EPS.  L   Town. 

Massachusetts,  Connecticut,  South  Carolina,  and  Washington. 

Massachusetts  -  frequent    on  Manetti  stock  and  greenhouse  roses.  (Osmun) 

Anthracnose  caused  by  Gloeosporium  rosae  Hals. 
2outh  Carolina  and  Texas . 

Canker  or  cane  blight  caused  by  Leptosphaeria  coniothyrium  (Pckl. )  Sacc.= 
Coniothyriui.i  fuokelii  Sacc.) 
Texas  and  CoiDro.d3-reported  frof  one  Denver  greenhouse.   (Learn) 

Lei^f  spot  caused  by  I.'arss  jnia  sp. 

Ohio  -  first  report;  causes  a  spotting  of  leaves  -  of  general  state 
distribution.   Unfavorable  weather  conditions  during  year  for 

the  disease.   (Detm.ers) 

Botrytis  rot  caused  by  Bjtrytis  sp. 
Texas  -  (Taubenhaus) 

Texas  root  rot  caused  by  Oe.onium  omnivjrum  Shear 

Texas  -  prevalent,  reducing  yield  about  1%.   (Taubenhaus) 

Anthracnose  caused  by  Myx  )sporium  rosae  Pckl- 

s.est  Virginia  -  observed  only  on  R.  setigpra  in  a  planting  in 

M jrgantown;  c^ussd  a  defoliation  and  cane  injury.   (Sheldon) 

Canker  caused  by  Sotryosphaeria  dothidea  Ces.  L   De  Not. 
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literature 

Bol.  Agr.  Sao.  Paulo  23:  84-87.   illus.  Mar. Apr.   1922. 

Mosaic  (?) 

Texas  -  a  condition  resembling  nosaio  of  rose  foliage  was  found  by 

J.  J.    Taubenhaus  in  two  l-jcalities  in  the  state-   The  disease 
had  all  indications  of  b^ing  mosaic  although  up  to  the  time 
of  the-  report  no  inoculation  experinents  had  been  definitely 
carried  out  to  determine  the  true  cause  of  .the  trouble- 

Chlorosis  caused  by  toj  much  lime-    ■  '■'  . 

Texas  -  prevalent  -  about  1%   reduction  in  yield  .v/as  caused.  (Taubenhaus) 

Winter  injury        '  •  '  ■  ....■: 

Washington  -(Heald)  -  .       -    ■ 

SABI ON  BERRY  (Rubus' spectabilis) 

Leaf  spot  caused  by  Septoria  rubi  West 

Oregon  -  common  and  of  no  importance.  (Boyce)- 


SNAPDRAGON  (Antirrhinum  sppJ  ■  ' 

Rust  caused  by  Puccinia  antirrhini  Diet.  &  Holv/. 

Reported  in  1^22  from  Mississippii  ifew  York,  Delaware,'  Florida,  Ohio, 
Indiana,  Illinois,  Minnesota,  Kansas,  Colorado,  'ashington, 
and  California.   Thjse  reporting  the  presence  of  this  dise^^se 
in  their  state  are  Delawae,  Florida,  Illinois,  Minnesota,  ar.d 
Colorado.   To  date  the  following  states  have  reported  snapdragon 
rust  present  durin^;  the  past  years  :*■  Maine,  Nev/ 'Hampshire, 
Massachusetts,  Rh'.de  Island,  Connecticut,  New  York,  New  Jersey, 
Pennsylvania,  Delav/are,  South  Carolina,  Florida,  Texas,  Ohio, 
Indiana,  Illinois,  Michigan,  \iisconsin,  Minnesota,  Iowa, 
Missouri,  North  Dakota,  South  Dakota,  Kansas,  Colorado,  Arizona, 
Utah,  V/ashington,  Oregon,  and  Calif ornii.. 

Heavy  Ijcal  infection  present  in  Connecticut,  Minnesota  and  Calif ornia- 
In  Illinois  the  dise.se  was  general  throughout  the  state  and 
local  in  Florida,  Ohio  and  Indiana;  thought  to  be  more  widespread 
than  reports  indicate,  and  in  Delaware  rust  was  more  prevalent 
than  any  previous  years  and  much  more  than  in  I921.  Certain 
greenhouse  varieties  at  the  Connecticut  Station  were  more  sus- 
ceptible than  others;  appeared  also  on  greenhouse  stock  in  Ohio, 
Indiana  and  Colorado.   In  Massachusetts  the  resistant  varieties 
are  apparently  mjre  generally  grown  than  formerly  as  shown  by  the 
disease  not  being  as  serious  as  in  past  years- 

.  Earliest  reported  dates  jf  appearance  are  as  follows: 

April  1,  Ohio  July  7>  Delaware  and  Minnesota 

Msy  30»  Connecticut  August,  Colorado 

June  9»  Illinois  September  8,  Kansas 

July  3f   New  York  and  Indiana 
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Recent  literature 

Butler,  Ormond  Rourke.   How  to  control  the  snapdragon  rust. 

Florists'  Cx.  43:  353.  F.  I7.  1917- 
Field  control  of  the  snapdragon  rust. 

Florists'  Ex.  4b:  951.  1919.   Bot.  Absts.  4,  no.  1.  July, 

1920. 
Doran,  V.'illiam  L.  Controlling  snapdragon  rust.   Value  of 
'  copper  and  sulphur.   Florists'  Ex.  43:  5OI.  Mr.  3*  l^l?* 

Phytopath. 
Hockey,  J.  F.  Germination  of  teliospores  of  Puccinia  antirrhini. 

Ann.  Rep»  Quebec  Soc.  Prot.  Plants  13  (I920/21):  54-57- 

illus.  1921, 

Bibliography,  p.  57* 
Lehenbauer,  P.  A.   Snapdragon  rust.   Amer.  Plor.  55  "•  8G5-866. 

illus.  N.  13,  1920.  no.  1693. 
Pamrnel,  Louis  Herman  and  C.  C.  Rees.  A  new  rust  of  economic 

importance  on  the  cultivated  snapdragon..,  (Abstract) 

Phytopathology  4^:  4OO.   December,  I914.  ,   ' 

Peltier,  George  L.   Snapdragon  rust..  Illinois  Agric-  ' 

Sta.  Bui.  221:  535-548.  5  fig.  '1919.  Bot.  Absts.  3-  No.  6. 

June,  1920. 
Thurston,  Henry  V/infred,  Jr.   Puccinia  antirrhini.   Phyto- 
pathology 9:  330.  Aug.  1919.   Phytopath.  September,  19 19- 

Anthracnose  caused  by  Colletotrichum  antirrhini  Stewart 

Delav/are  (Adams),  Ohio  (first  report  for  state,  attacked  greenhouse 

plants.  (Letmers) 
Previous  reports  and  year  first  reported  to  Plant  Disease  Survey: 

Massachusetts  (1916),  New  York  (1915),  New  Jersey  (1915), 

Pennsylvania  (1913),  Delaware  (I922),  Ohio  (1922),  Indiana 

(1915),  Michigan  (1912). 

Wilt  caused  by  Fusarium  sp. 

Florida  -  local  and  said  to  be  doing  much  damage.   (Burger) 

Phyllosticta, antirrhini  3yd.       .    .  ' 

Virginia  -  V/arrentpn  (PHN5)  '  .  - 

Recent  literature 


I 


Cuba,  m.  F.  and  P.  J.  Andrews. ,  pay  11  £  ticta  leaf  spot 

and  damping  off  of  snapdragon.   Phytopath.  9:  315-325- 
1919.   Sot.  Absts.  4.  No.  1.  July  192'0. 
Symptoms  of  the  disease  and  cultural  characteristics 
of  Phyllosticta  antirrhini  in  Antirrhinum  ma jus  are 
given.   Wounding  is  not  necessary  for  infection.   High 
air  and  soil  humidities  favor  a  severe  attack  of  the 
fungus-  All  types  of  the  disease  except  the  darrping  off 
may  be  controlled  by  the  use  of  Bordeaux  mixture 
(4:4:50).  H.  Johann. 

Smiley  Edwina  M.   The  Phyllosticta  bli^^ht  of  snapdragon. 
Phytopath.  10:  232-248.  8  fig.  192O.   Bot.  Absts.  8. 
no.  2,  June,  I921,   Antirrhinum  ma jus  is  the  only  host 
known  to  be  affected  by  Phyllosticta  antirrhini. 
Symptoms,  etiology,  and  pathological  effects  of  the 
disease  are  discussed.-  Ruth  G.  Bitterman. 
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Cladosporium  sp. 

Ohio  -  first  report  in  state  -  appeared  April  2  in  a  greenhouse  in 
Sandusky  County.   (Detmers) 

Stem  £p_t  cause  unknov/n 
Nev;  York  -  (Massey) 

Mosaic  cause  undetermined 

Ohio  -  first  report  for  state,  produced  a  mottling  of  leaves  and 
blossoms  of  snapdragon  in  a  greenhouse  in  Sandusky  County. 
Appeared  April  I5.   (Detmers) 

Verticillium  wilt  caused  by  Verticillium  a Ibo-atrum  McA. 

Literature 

Bewley,  W.  F.   Sleepy  disease  or  wilt  of  tomato.  Nursery 
and  Market  Garden,  Ind.  Dev.  Soc.  Exp.  &  Research  Sta. 
Ann.  Rpt.  1^20 :  J)0.   I92I.   Gnapdragon  infected  artificially 

Vefcticillium  wilt  caused  by  Verticillium  sp- 

Literature 

Brown,  Nellie  Adalesa.   A  snapdragon  wilt  due  to  Verticillium. 
Phytopath.  4.  no.  3=  217.   June,  1914* 

SNOv/BERRY  -  (Syraphoricarpus  orbiculatus) 

Powdery  mildew  caused  by  Iviicrosphaera  diffusa  Cke.  &  Pk. 

Illinois  -  probably  ranges  throughout  state,  injury  caused  chiefly  that 
of  the  disfiguring  appearance  of  host.   (Tehon) 

SNOvVBERRY  (Synphoricarpus  racemosus) 

Powdery  mildew  caused  by  Microsphaera  symphoricarpi  Howe 

Idaho  -  found  occasionally;  causes  little  injury.  (Boyce) 

SNO':/BERRY  (Symphoricarpus  spp.  ) 

Powdery  mildew  caused  by  Microsphaera  diffusa  Cke.  &  Pk. 
Vfashington  -  (Dana) 

Rust  caused  by  Aecidiuia  abundans  Pk. 
Idaho  -  (Dana) 

SPIRAEA  (Spiraea  opulifolia  var.  aurea) 

Powdery  mildew  caused  by  Sphaerotheca  humuli  (DC.)  Burr. 
Connecticut  -  a  new  host  to  state.   (Clinton) 

Sy/EZT  PEA  (Lathyrus  odoratus ) 

Pov/dery  mildev/  caused  by  Microsphaera  alni  (DC.)  V/int. 

West  Virginia  -  abundant  where  present  in  Morgantown-  (Sheldon) 
North  Dakota  -  unimportant,  May  24  at  Grafton.   (V.'eniger) 
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Black  root  rot  caused  by  Thielavia  basicolu  (B.  &  Br.)  Zopf. 
Connecticut  -  present  in  a  greenhouse.   (Clinton) 

Ohio  -  first  report  for  state  -  found  in  a  greenhouse  causing  a  damping6ff 
condition.   (Detiners) 


|i 


Root  rot  cc;used  by  pythiun  debar yanum  Hesse 
Connecticut  -  local.   (Clinton)   "   ■■ 

Root  rot  caused  by  Rhizoctonia  sp.     '■   ■ 

Massachusetts  -  has  rendered  the  grov/ing  of  svv^eet  peas  a  failure  in  many 
localities,  it  is  so  very  serious;  reported  as  questioned  whether 
it  is  a  Rhizoctonia  or  a  Fusariuni  sp.  (Osrmn) 
V/ashington  -  (Dana) 

Mosaic  -  cause 'undeterrjined    •■    •  ■     ■.  ' 

Ohio  -  one  report  only;  causes  a  mottling  of  leaves  and  blossoms; 
present  in  a  greenhouse.   (Detrr.ers; 


SYRING;.  (Philadelphus  sp.  ) 

Shot  hole, cause  not  determined 
Ohio  -  (Detmers) 


THB/IB IE-BERRY  (Rubus  parviflorus) 

Leaf  spot  caused  by  Septoria  rubi  -Vest 

Idaho  -fairly  corrraon.  but  does  little  damage.  (Boyce) 

Macrophom:-   sp. 

District  of  Columbia   -    (Collins) 


VIOLET  (Viola   spp.  ) 

Black   root  rot  caused  by   Thielavia  basicola   (B.    &  Br. )    Zopf- 
New  York  -   (M^.ssey) 

Leaf  spot  caused  by  pjiyllosticta  viol;ae  Desm. 
South  C...rolin;v  -  unimportant   (Ludwig) 

Pov;dery  mildew  caused  by  Sphaerotheca  hur.uli  var.    fuliginea   (Schlecht)    Salm. 
Minnesota  -  observed  only  in  Ramsey  County.    (Sect.   ?1.   Path.) 

Soft  rot  caused  by   Bacillus   carotovorus  Jones 

Literature 

Lacey,    Margaret  S.      Studies   in  bacteriosis-      VI  Bacillus 

carotovorus   as   the   cause   of  soft   rot  in  cultivated  violets. 
Ann.    Appl.    Biol.    9:    iG^-iyO.      June.    1922.      no.    2 


WASIiLNGTONIA  FILIFERA 
Phoma  palmicola   Wint. 
Texas  -   (PHN^) 
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YUCCA  (Yucca  spj 

Heottiospora  yuccaefolia  Hall 

Georgia  -  Fort  Valley-  (Dunegan) 

ZINl'IIA  (Zinnia  sp.  ) 

Pov/dery  mildew  caused  by  Erysiphe  cichoracearum  DC . 

West  Virginia  -  found  late  in  season  on  a  fev/  plants.   (Sheldon) 
Texas  -  frequently  a  coimnon  foliage  disease  of  the  zinnia  during  wet 
seasons  or  as  the  plant  becomes  old.   Only  the  conidial  or 
oidium  stage  was  found.   (Taubenhaus) 
Illinois  -  ordinarily,  zinnias  are  considered  very  hardy  and  subject 
to  few  diseases.   During  wet  weather,  hov/ever,  the  foliage  is 
frequently  Ivilled  by  this  fungus.   (Taubenhaus) 


DIGg/iSES  _CF_JP3CELL-\I'ffiOUS  PLANTS 

ASTER  sp. 

Rust  caused  by  Coleosporium  solidaginis    (Schw.)    ThiUm 

Colorado  -  Ft.    Collins,    Larimer  Co.,    September      (Learn) 


BORAGE 

Rio  Grande  Disease 

Texas  -  a  new  host;  a  v/eed  which  is  used  by  the  Mexicans  as  a  food  for 
burros.   (Taubenhaus) 


BURSA  BURSA-PASTORIS 

tVhite  rust  caused  by  Albugo  Candida  (Pers.  )  Kuntze 

Oklahoma  -  there  was  favorable  warm  moist  weather  for  the 

disease.   (Stratton) 
California  -  general  and  widespread.   (Fields) 

Recent  litera ture 

Petrescu,  C.   Contribution  a  1' etude  biologique  de  la  flore 
de  i.'oldavie,  champignons  parasites  des  cruciferes. 
Compt.  Rend.  3oc.  Biol.  Paris  87-.  748-749.  Ji.  1922.  IJo.  27. 
Cystopus  candidus  and  Peronospora  parasitica  on  Capsella 
bursa-pastoria. 

CACTUS 

Charcoal  spot  caused  by  Perisporium  vrightii  B.  Nc 

Texas  -  this  fungus  was  readily  isolated  and  although  perithecia  v/ere 
formed,  there  was  not  a  single  instance  of  their  maturing;  the 
spores  as  found  in  the  pe  rithecia  on  the  host  were  incapable 
of  germinating  and  it  is  difficult  to  explain  how  this  disease 
has  spread  and  assumed  such  wide  proportions.   (Taubenhaus) 

Daapjj^g-off  cause  not  fully  determined- 

Texas  -  frequently  v/hen  cactus  joints  have  been  planted  in  wet  soil, 
they  dampoff  within  a  week  or  ten  days  after  being 
plantec'.  -   (Taubenhaus) 
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CEAN0THU3  VELUTINUS 

Cylindrosporium  ceanthi  Ell.  &  Jv. 

Oregon  -  common,  elevation  loOO  feet- 


(Boycf 


COFFEE  (Goffea  spp. ) 

Leaf  spot  caused  by  Cercospora  coffeicola  Berk.  &  Cke- 

Recent  literature 

Welles,  C.  G.   Cercospora  le-^f  spot  of  coffee.  Philipp.  Jour». 
Cci.  19:  741-745.  Dec.  1921. 
Surfima  ry :  - 

"Leaf  spot  of  coffee,  caused  by  Cercospora  coffeicola 
Berkeley  &  Cooke  has  been  found  on  nursery  stock  of  the 
College  of  i^griculture,  Los  Banos  Lt^guna. 

"This  is  known  as  'brov/n  eye  spot',  'brown  eyed 
disease'  or  'berry  spot."* 

"In  the  Philippines  attack  is  confined  to  leaves  and 
therefore  it  is  not  very  serious.   It  may  spre^:;d  to  terries 
and  become  more  dangerous-   It  is  found  only  on  Coffea 
bukobensis.   The  source  of  the  disease  is  unknown.   The 
causal  organism  checks  with  the  previously  described 
Cercospora  coffeicola  Berkeley  &  Cooke.   The  disease  was 
controlleij  by  spraying  every  two  weeks  with  Bordeaux 
mixture . " 


i 


COREOPSIS   (Coreopsis   spp.) 

Rust  caused  by  Coleosporium   ineonspicuum  (Long)   Hedge    &   Long 

The   following  distribution   summary   is   of   interest,    taken  from  article 
by  Hedgcock,    Geo-    A-    and  II.    Rex  Hunt.      Notes   on  some   species 
of  Coleosporium  I.    Llycologia   I4:    244^257.   PI.    20-21.    Sept.    1922, 

Coreopsis  delphinifolia:    Tennessee 

C.    lanceolata:    North  Carolina,    Tennessee 

C.    major:   Georgia,    North  Carolina,    South  Carolina,    Tennessee 

C.   major  oemleri:   Georgia,    North  Carolina,    Tennessee, 

Virginia. 
C,   major   rigida:    Georgia,   North   Carolina,    Tennessee 
C.    tripteris:    Georgia,    Tennessee 

C.   verticillata:    D.C.,    Maryland,    North   Carolina,    Virginia 
Range   from  i/'aryl  .nd   ^^nd  Michigan  south   to  Georgia   and  west 
to   Tennessee- 


CRYPTANTHA  INTERI/IEDIA 

Synchytrium  myosotidis   Kuehn. 

California   -   Los   nngeles,    /^pr. 


22    (PHN5) 


DrtTURrt  3TRAM0NIUla(  Jimson  weed) 

T.p^f  bljpht  caused  by   Alternaria   crass  a    (Sacc)   Ranis 
Illinois   -  Goreville,    Johnson  C aunty.      (Tehon) 
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DATURA  TATULA  (Purple  tatula) 

Leaf  blight  caused  by  Alternaria  crassa  (Sacc)  Rands 

Illinois  -  East  Carondelet,  St.  Clair  County.  (Tehon) 

DIODIA  TERES  (Button  weed) 

Rust  caused  by  Puccinia  lateritia  Berk.  &  Curb.  = 
(Puccinia  spermacoces  B.  &  C.) 
Illinois  -  Creal  Springs,  \7illiamson  County.  (Tehon) 

DOCK  (Rumex  occidentalis) 

Leaf  spot  caused  by  Sphaerella  rumicis  (Desm. )  Ell« 
Oregon  -  not  important.  (Boyce) 

DUCHESNEA  INDICA 

Perpnospora  potentillae  DeBy- 

North  Carolina  -  V/inston,  Salem,  Apr.  24.  Coll.  B.  0.  Dodge  (PHN5) 

ERIGERON  ANNUUS  '  ', 

Ophiobolus  tenellus  (Auersw.)  Sacc. 

Virginia  -  Fairfax  County,  June  27.  Coll.  Ricker  &  Diehl.  (PHN^) 


ERODIUM  MOSCHATUM 

Synchytrium  papillatum  Pari- 
Recent  literature 

McMurphy.  Notes  on  Synchytrium.   (Abst. )  Phytopath.  12:442. 
Sept.  1922. 


EUPHORBIA  spp.  .  ■        ■ 

Uromyces  spp. 

Recent  literature 

Mains,  E.  B,  Evidence  of  the  seed  carriage  of  the  Euphorbia 
rusts,  Uromyces  proeminens  and  Uromyces  dictosperma. 
Proc.  Indiana  Acad.  1^21 :  I37-I39,   I922. 


EUTHAMA  spp. 

Rust  caused  by  Coleosporium  delicatuluro  (Arth.  &  Kern)  Hedge  &  Long  • 

Distribution  as  collected  in  the  United  States  and  as  reported  by 
Hedgcock,  G.  G.  &   N.  Rex  Hunt.  Notes  on  some  species  of 
Coleosporium.  I.  Mycoiogia  14:  244-257.   PI.  20-21-  Sept.  1322, 

Euthamia  carolinianu  -  New  Jersey  &  Florida. 

Euthamia  graminifolia  -  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  York,  New  Jersey,  Pennsylvania, 
Delaware,  Maryland,  Virginia,  North  Carolina,  Indiana,  Illinois, 
Missouri,  and  Kansas. 

Euthamia  leptophylla  -  Louisiana  and  Texas 
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FERN,  BRAKE  (Pteridium  aquilinum  pubescens) 

Fir  fern  rust  caused  by  Uredinopsis  rnirabilis  (Pk.  )  Magn- 
British  Columbia  -  does  not  injure  the  host.  (Boyce) 


PIREVv^ED  (Epilobxum  augustif olium)    -  .,  '   \  n-  + 

Fir  fireweed  rust  caused  by  Puccinia strum  pus tula turn  (Pers.)  Diet. 
Idaho  and  British  Columbia  -  results  in  premature  reddening  of 
infected  leaves-  (Boyce) 


GAYLUSSACIk  sp.  (Huckleberry)  ■ .  . 

Rust  caused  by  pucciniastrum  myrtilli  (Schum.)  Arth. 

Pennsylvania  -  not  very  injurious;  collected  in  July.  (Overholta) 

GOLDEN  SEAL  (Hydrastis  'canadens-is')   >..■.,,    .   ^ 
Alternaria  blight  caused  by  Alternaria  sp. 

New  York  -  reported  in  1907  by  V/hetzel,  found  at  Tomhannock,  June  I5, 
causing  a  5-10>^  loss-   Control  suggested  is  spraying  with 
Bordeaux  mixture-     -■   ,   .  . 


Recent  literature 

Steven S;  F.  L 


and  J.  G.  Hall.   Golden  seal  blight.   In  Diseases 
of  Economic  Plants,  I917:  240.   The  McMillan  Co.,  I917. 

"Blight  (Alternaria  sp.)  spots- occur'  upon  the  leaves- 
The  disease  ■^e^rris   to  be  identical  .with  that  of  ginseng." 


Blight  caused  by  Botrytis  sp.  ;  .  , 

New  York,  l^^lt'- 
Connecticut  -  found  in  V^l^    in  cultivated  beds.  (Clinton) 

"       -  found  in  1^20  at  Mt.  Carmel-   New  to  state,  causing  more 
or  less  injury,  found  also  on  ginseng.   (Clinton) 
Maryland  -  (Fowler) 

Indiana  -  reported  September  7>  1921-   (Gardner) 
Washington  -  reported  in  l'';321.   (Dana) 

Recent  literature 

\'Jhetzel,   Herbert  Hice.   The  Botrytis  blight  of  golden  seal- 
(Abstract)  Phytopath.  8:  75-7^.   F.  l^lo. 

FusariuTO  w_ilt  caused  by  Fusarium  sp. 

Ohio  -  new  disease  In  state-  ■  Reported  x^ugust  7>  1914  f^o^^  Monroe 

County.   Soil  sterilization  reported  as  control  measure.  (Selby) 
Illinois  -  noted  for  the  first  time  in.  state  in  l^'ll-   Caused  a  50-75/° 
injury  locally  in  Schuyler  County. 

Root  knot  caused  by  Heterode'-'a  radicicola  (Greef.)  Mull 

Ohio  -  first  known  occurrence  in  the  state  August  7>  1914-   Soil 
steaming  sug^^ested  as  treatment. 

Recent  literature 

McClintock,  J.  A.   Is  golden  seal  resistant  to  root  knot 
nematode?  Phytonath.  A^-.    33.  no.  1-  Feb.  I^IA- 
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Mosaic  -  cause  unknown 

Connecticut  -  reported  in  192O  as  a  new  disease  for  the  state;  as 
yet  not  prevalent;  found  June  7  ^^  ^^^^'    Carmel- 

Leaf  scorch 

Michigan  -  in  19 13  about  2%   injury  occurred  ranging  through  the 
central  western  and  southern  counties.   (Coons) 

Unknown  root  rot  was  reported  in  1913  t)y  G.  H.  Coons  from  Michigan.  It 
caused  a  rotting  of  the  root  fibers  and  of  the  main  root  up 
to  the  crov/n. 


HELInNTHUS  spp. 

Rust  caused  by  Coleosporium  helianthi  (Schv/.)  Arth. 

Distribution  in  the  United  Gtates  as  reported  by  Hedgcock,  G.  G.  and 
N.  Rex  Hunt-  Ilotes  on  some  species  of  ^--oleosporiuip  -  I. 
Mycologia  I4:  244-257.   PI.  20-21.   Sept.  1^22 . 

Helianthus  australis:  North  Carolina 

H-  decapetalus :  New  York,  Pennsylvania,  Maryland,  Virginia, 

North  Carolina,  South  Carolina,  Tennessee  and  Indiana. 
H.  divaricatus :  Pennsylvania,  District  of  Columbia,  Virginia, 

North  Carolina,,  Georgia  and  Tennessee- 
H.  doroconoides :  Ohio  and  Minnesota 
H.  eggertii:  Tennessee 
H.  giganteus;  New  York,  Pennsylvania,  V/est  Virginia, 

/ilabama  and  Mississippi-. 
H.  glducus:  Tennessee  and  Georgia 

H.  grosseserratus :  \?est  Virginia  and  North  Carolina 
H.  micrucephalup :  Virginia,  North  Carolina,  South  Carolina, 

Ceor^^ia.  i\labama   and  Tennessee 
H.  oc  identalis:  Louisiana 
H.  saxicola:  Georgia 
K.  struraosus  :  i\labama 
H.  tuberosus:  Virginia,  South  Carolina  and  Alabama 

Ru5^  caused  by  PucoinJ.a  he_licn_thi  Schw. 

Literature 

Maneval,     "'.    E.      Jerrar.jtion   of  teliospore?   of  rust   stt  Columbia,   Ho. 
Phytopath-    12:    47I-488.    Oct..    1922.       Literature   cited:    p. 
487-/i£8. 

HSUCHERr.  GLABru'i 

Pucoinia   heuchorr.o    (s.  )   Di.t. 

Alaskr.   -  Juneau,    Aug.    b.    Coll.    N.    E.    Stevens.    (PHN^) 

HIPPEaST.vUM  JOHNSONII 

Mos:-:ic   cr^uscd   by   intracellular   bodios.      Mc Kinney,   H.    H.,    Sophir   H.   Eckerson 
and  A.    ./.    \/obb.      Phytop.,th.    (Abst,)    13:    4I.    J.,n.    I923.    nj.    1. 
(Cjoperative   investigations  by  V/is.    Agr.   Exp.    Stu-    and  Cereal 
Invostigctions,    B.    P.    I.,    U.   3.   Dopt.   Agr.) 
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HUfvlULLo    LUPULUS   L-     (Hop) 

D jv/ny  nildew  caused  by  Pseudoperijnospora  humuli    (Miyabe   &  Taknh.)   \/ilson     = 
(Plasmjpora  humuli  Miyobe  &  Takah. ) 
Y/isconsin  -     Jr.    Davis  collected   the  fungus   in  1922  ut  Edgerton,    Rock 
C  junty   ..nd   beli'.ves    it  to  be   indigenous.      (Vaughan) 

gcnker  ct^used  by  Fusarium  parasiticum  Tub. 

Literature 

Salmon,    E-   S.    and  H,    V'ormald.     Hop  "Canker"    or  growing   off." 
Jjur.    Min.    ..gr.    Gt.    Brit.    29:    354-359-    1922. 


HUMULUS   sp.    (Hop) 

{'ljs..ic,    Cc^use  nDt  given 

Liter.ture 


:viin.   .\gr. 


Salmjn,    E.    S.      The   "Mosaic"   disease    jf  the  hjp.      Jour^ 
Gt.    Brit.    29:    927.934.    pi.    Ja .    I923. 
Summary    jf   .■  rticle   as   follows: 

Two  diseases    jf  hop  in  England  -ippr-rently  belonging   to 
virus  group  -   "nettlehead"   a^nd  rajsaic.      The   farmer   is 
less   xr.pjrt  nt.      article  deals  with  mosaic. 

Dise.  se   spread  by  means    jf  cuttings   t.-.ken  from  affected 
plants   c,t  a   time  v/hen  these  are   still  ..ppurently  healthy. 

Mildew   caused  by   Gr>haer  :)theca  humuli    (DC.  )    Burr. 


Literature 


Kjrton,    E.    -nd  E.    S.    Salmon.      The   fungicidal  properties   of  certain 
spray  fluids   III.    Journ.    ./^gr.    Sci-    12:    2G9-279.      July.    1922. 
Bibli  :)graphy :    279-      The  article  gives    the    results   of  tests 
with  several  compounds   on  conidial  stage    of  S-   humuli   on 
yjung  hjp  leaves   in  the   greenhouse- 


INDL'J^  ?..I1IT  BRUSH   (C.„stilleia  angastifolium) 

vVe stern  pine  gall  rust  caused  by  Cronartium  harknessii    (M^jre)  Meinecke 
Oregon  -   (Bjyce) 

ICINNIKINMICK   (^rct jst jphyl js  uv;.   -  ursa) 
Ex jbasidium  vaccinii    (Fckl.  )    V'jr- 

Oregjn  -  ajggrcgate  dam'age   to   the  host   is   slight.      '    The   causal   organism 

causes   the  y jung    shj^ts   and   leaves    to  be  slightly  deformed. (Boyce) ^ 


LABRADOR  TEA   (Ledum  groenlaudicum) 

Leaf  rust  caused  by   Ifelampsoropsis   ledicola    (pk- )   Arth. 

British  Columbia      -  abundant  but  causes    little   injury.      (Poyce 

Leaf  rust  caused  by  i,felampsoropsis   abietina   (a.    &   S.)   Arth- 

British  Columbia   -   rare;    of  little   injury   to  host.      (Boyce) 
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LlATKJc:  GRAMIL'I^OLI.tt   [bhsizing   Star) 
Clasterosporium  laciniariae    Arth- 

New   Jersey   -   ..tlantic  ^ity,    Aug.    20.      Coll.    E.    K.    Cash.    (PHN^) 

LIPPIA   LANCEOL...TA 

Cercospora   lippiae  Ell.   &  Ev. 

Virginia   -  Black  Pond,    July   12.      Coll.,    A.    E.    Jenkins    (PHII^) 

LOTUS   spp.  _  • 

Synchytrium  sp. 

Literature 

ItoiVlurphy ,    James.      IJotes   on   Synchytrium  (Abst.)    Phytopath.    12:    442- 
Sept.    1922. 

LUDVVIGIA  ALTERI-IIPOLIUS 

Septoria   ludv/igiae  Cke- 

Maryland   -  Uorth  Eeac'i,    ^iUg-    Vj .   Coll-    J.    A.    Stevenson   and  V/.    i7. 
Diehl-    (PHN5) 

LUPINDS  PEREIIIJI3 

Po'.vdery  rnildew   caused  by  Er^^siphe   polygoni  DC. 

■      Maryland   -  Riverside,    July   1,    Coll.    i..    E.    Jenkins.    (PKIJ   5) 

LYCOPODIUM  COfTLJJATUII  var.    FL.^BELLIx^ORI,E 
Didymella   chamaecyparissi  Rehm 

Virginia   -  Fairfax  County,    Apr.    2.   Coll.    V/.   W.    Diehl.    (PIIII5) 

MAInIZANITA  ( Arctostaphylos  nanzanita) 
ExobasidiuiT.  Traccmii    (Pckl.)    V.'or. 

Oregon   -   the   young   shoots   and   leaves   are   slightly  deformed  by   this   fungus 
giving    the   ap7.earance   of  small  witches   brooms.    (Boyce) 

Lea_f   rust  caused  by   Puccini  a  strum  sparsum   (■.'int.)   Ed.    Fisch. 
Oregon   -  causes    little    injury.      (Boyce) 

MONnRDA  PISTULOSA 

Rust  caused  by   Riccinia  menthae   Pers.    var.    americana   Burr. 

Literature 

Maneval,  '■! .  E.  Germination  of  teliospores  of  rusts  at  Columbia, 
Missouri-  Phytopath.  12:  471-486.  Oct.  l'^22.  Literature 
Cited,    p.    487-486. 

nyivph;lea  odor.^a 

Sphaerclla  pontederiae  Pk, 

Virginia  -  Black  Pond,  Fairfax  County,  July  12-   Coll.  7.  W.  Diehl - 

(pHir^) 
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Mildew  caused  by 


^rysiphe  polygoni  DC. 


Literature 

Klaphaak,  P.  J-  a   H.  H.  Bartlett.   A  prelininary  notice  of 
genetical  studies  of  resistance  to  mildew  in  Oenothera. 
Amer.  Journ.  Bot.  9:  446-458.   Oct.  1922.  IJo.  8. 
Literature  cited  p.  457-458- 


PARTHEMIUK4  INTEGRIFOLIWA 

Rust  caused  by  Coleosporium  terebinthinaceae  (Schw, )  Arth. 

According  to  Hedgcock,  Geo.  G.  &  iJ.  Rex  Hunt.  Notes  on  seme  species  of 
Coleosporium  -I.  Mycologia  14:  244-257.  PI.  20-21-   Sept.  1922. 
This  rust  has  been  collected  in  Virginia,  Tennessee,  North 
Carolina,  Georgia  and  Alabama. 

PHYLLOSTACHYS  sp. 

Rust  caused  by  Puccini a  melanocephala  Sydow 

Florida  -  a  specJmen  of  this  rust  was  sent  in  by  0.  F.  Burger,  May  25. 

It  was  collected  at  Jacksonville  by  the  nursery  inspector.   Later, 
upon  investigations,  several  places  v;ere  revealed  where  the  bamboo 
was  aftected  by  this  rust.  Tae   Office  of  Foreign  Plant  Quarantines 
has  several  specimens  of  this  disease  from  Brookville  and  also  a 
collection  from  an  estate  near  Gotha-    The  present  known  geo- 
'graphical  distribution  of  the  disease  in  the  United  States  is 
Brookville,  Jacksonville  and  Gotha,  Florida.   It  also  occurs  in 
Asia.  See  North  American  Flora  75  •-  34*^- 


PLJ^^TAGO  sp. 

Leaf  spot  caused  by  Septoria  sp. 

Ohio  -  V/ayne  County.  (Detraers) 


P  OD  OPH Y  LLUI/i  PE  LTATUM 

Phyllosticta  podophylli  V.'int. 

Illinois  -  Peters,  I'lay  25.   Coll.  J.  F,  Dickman.  (PHN5) 


POTENTI LLA  CANADENSIS 

fiast  caused  by  Phragm.idium  potentillae-canadensis  Diet. 

Literature 

Maneval,  W.  E.   Germination  of  teliospores  of  rusts  at  Columbia, 
Missouri.  Phytopath.  12:  47I-488.   Oct.  1922.  Literature 
cited  p.  487-488. 

psor/vIea  l;vnceolata 

Rust,  cause  undetermined. 

Montana  -  on  June  23  a  rust  was  observed  in  Forsyth,  Rosebud  County, 
causing  a  Z/c   infection.   (Christopher) 


/I 

RflUS  DIVERSILOBA 

Septoria    irregularis  Pk.    =   (phleospjra   irregulare    (Pk. J    3ul. ) 
Oregon  -   oOnraonj    elevation  ^00  feet.      (Boyce) 


RtlUS   sp. 

Seotoria   irrefiularis   Pk. 


^+59 


California  -   (Boyce) 


RIBES  spp. 

Rust  caused  by  Cr^nartiurn  ribicola  Fischer 

Connecticut  -  heavily  infected-  (Clinton) 

New  York  -  found  along  the  extreme  eastern  border  of  the  state-  (Pickson) 
Pennsylvania  -  f^und  in  four  localities  in  V/ayne  County  and  one  in 
Lackav/anna.  (McCuboin) 

Rust  caused  by  Puccinia  ribis  DC . 

North  Dakota,-  very  abundant  during  1^22.   ('.'eniger) 

Nectria  vulgaris  Tode  =  (Tubercularia  vulgaris  Tode) 
Oregon  -  elevation  200  feet.  (Boyce) 


RU3US  PaRVIFLORUS 

Rust  caused  by  Phraginidium  sp. 

British  Columbia  -  Salmon  Arm  (Dana)   This  report  is  included  due  to 
the  occurrence  of  the  rust  near  V/ashington  State  boundary. 


RUELLA  STREPENS 

Rust  caused  by  Puccinia  ruellia   (B.  &  Br.)  Lagh. 

Literature 

I/Ianeval,  W.  E.   Gernunation  of  teliospores  of  rusts  at  Columbia, 
Missouri.   Phytopath.  12:  47I-408.   Oct.  1922.   Literature 
cited  p.  487-488. 

SCIRPUS  OCCIDENTALIS 

Clasterosporium  caricinum  S. 

Minnesota  -  Lake  Shetek,  Currie.  July  24.   T.  P.  Metcalf.  (PHN^) 

SEDUIvI  PURPUREmi 

Stem  rot  supposedly  caused  by  a  Phytophthora  sp. 

New  York  -  the  host  grew  on  the  College  Farm  until  entirely  killed 
out.   The  farmers  write  in  for  affected  plants  to  transplant 
on  their  farms  as  they  have  been  using  the  diseased  plants  for 
means  of  eradication  on  account  of  the  organism  spreading  until 
its  host  is  entirely  eradicated.   Many  plants  were  sent  out  by 
the  (College  during  the  past  ten  years  for  this  purpose-  (Chupp) 
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SILPHIUM  spp. 

Rust  caused  by  Coleosporium  terebinthinaceae  (Schw.)  Arth. 

Collected  in  the  United  States  and  reported  by  Hedgcock,  G.  G.  and  N. 

Rex  Hunt,  in  Notes  on  some  Species  of  Coleosporium  -  I.  Mycologia 
14:  24x'f-257.   PI.  20-21.   Sept-  I921, 

Silphium  angustatum  -  South  Carolina,  Georgia  and  Alabama. 

S.  asperrinum  -  Texas. 

S.  asteriscus  -  Worth  Carolina,  South  Carijlina,  Georgia,  and  Louisiana- 

S.  cornpositura  -  Virginia,  Tennessee,  North  Catolina,  Georgia  and 

Alabama . 
S.  dentatum  -  North  Carolina,  South  Carolina  and  Georgia. 
S.  glabiu.m  -  Tennessee  and  Georgia. 
S.  gracile  -  Texas- 
S.  integrifolium  -  Georgia,  Alabama,  Mississippi,  Louisiana,  Arkansas, 

Indiana,  Illinois  and  Missouri. 
S.  laciniatum  -  Iowa  and  Kansas. 
S.  laevigatum  -  i^labama . 
S.  pinnatifidum  -  Georgia « 

S.  terebinthinaceum  -  North  Carolina,  Indiana  and  Illinois* 
S.  trifoliatuin  -  Virginia,  North  Carolina  and  .dabama. 


SPIRAEA  DOUGLaSII  Hook- 

Cylindrosporium  spiraeicolum  Ell.  &  Ev. 

Oregon  -  abundant,-  elevation  4IOO  feot.  (Boyce) 


TARAXACmi  spp. 

Rust  caused  by  Puccinii  taraxaci  (Rabent. )  Plowr. 

Distribution  in  the  United  States  as  reported  to  the  Plant  Disease 
Survey  -  New  Jersey,  Pennsylvania,  Maryland,  V/est  Virginia, 
Indiana,  Minnesota,  Missouri,  Nebraska,  Colorado,  Utah,  Indiana 
and  \7ashi  ^"tnn. 


Powdery  mildew  caused  by  Sphaerotheca  humuli  (DC)  Burr.  var.  fuliginea 
(Schlecht.)  Salm- 
Distribution  in  the  'Jnited  States  as  reported  to  the  Plant  Disease 

Survey:  Conneuticut,  Ohio,  Minnesota   and  Idaho. 
The  following  extract  from  Salmon's  monograph  of  the  Erysiphaceae, 
p.  60,  may  be  of  value  to  those  v/ho  are  interested  in  hop 
culture; 

"Whitehead  (C.  whitehead.  Hop  Cultivation  L.  C.  4:  24G-249,  1893) 
recommends  as  a  preventive  method  against  the  hop  mildew  the  removal  of 
all  other  plants  which  are  the  hosts  of  the  fungus  from  the  hop  gardens, 
and  mentions  especially  Taraxacum,  Senecio  vulgaris  and  other  composites 
and  Plantago.   These  host  plants  of  the  old  aggregate  species  'S»  castag- 
nei '  all  belong,  however,  to  the  form  now  separated  as  S.  humuli  var. 
fuliginea,  while  the  hop  mildew  is  caused  by  the  type  of  S.  humuli." 
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Leaf  spot  caused  by  Ramularia  taraxaci  Karst. 

Reported  former  years  from  Minnesota  and  Idaho. 

THAUCIRUIvI  DIOCIUM  (E;^rly  m-adow-rue) 

Rust  caused  by  Fuccinin  r-tfiropyri  Ell.  A  Ev.  =  (P.  clematidis  Lagh. 
Minnesota  -  Hennopin  County-  (Sect,  PI.  Path.) 


VACCINILII  CORYBOSUM  (Huckleberry) 

Tar  spot  caused  by  Rhytisma  vaccini  Fr. 

Pennsylvania  -  very  common  in  Boor  Moadov/s.   (©verholts) 


VACGINIM  spp.  (Huckleberry) 

Leaf  rust  caused  by  pucciniastrum  myrtilli-  (Schum.)  Arth. 
Connecticut  -  more  prevalent.  (Clinton) 
Idaho  -  causes  little  damage;  is  found  only  occasionally.  (Boyce) 


VACCINimi  sp.  (Blueberry) 

Rust  caused  by  Pucciniastrum  myrtilli  (Schum.)  Arth. 
Connecticut  -  (Clinton) 

Rust  caused  by  Calyptosoora  goepportiana  Jul-  Kuehn. 
Connecticut  -  (Clinton) 


VERBESINA  spp. 

Rust  caused  by  Coleosporium  sp. 

Recent  literature 

Hedgcock,  Geo.  G.  &  N.  Rex  Hunt.   Motes  on  some  species  of 
Coleosporium  -  I.  Mycologia  I4:  24/1-257.  PL  20-21. 
Sept.  1922. 


VICIA  Al/IERICAIU 

Powdery  mildevj  caused  by  Erysiphe  polygon!  DC .  =   (E.  communis) 
Montana  -  (Childa,  V.  ;•:. ) 


VITIS  QUADRANGULaRIS 

Schizonpl la  colemani  Oyngar  &  Marasimhan 

Recent  literature 

Parthasarathy  Lyen^ar,  M.  0.  and  Marasimhan,  M.  J.   Phytopath.  12; 
435-438.   illus.  Sept.  1922.  no.  9. 


4^2 


CROP  LOGEES  PROI,:  PIAMT  DISEASES  IH  THE  UNITED  STATES 


IN  1922 


Plant  Disease  Bulletin 
Supplement  3O 


Ipill   1},    19^i1". 


Vftxeat 4G3 

Rye 4G5 

Barley    4G7 

Oats 4G9 


Corn 471 

Potato   473 

Sweet  potato     477 
Tomato    470 


CONTENTS 

Dry  bean  *, . .  479 
Cotton  .....  481 

.vpple  482 

Peach  484 


Pear  486 

Pliim  &  Prune  488 

Cherry  48O 

Grape 490 

Raspberry  . . .  490 


INTRODUCTORY  STATEN^ENT 

The  accompanying  tabulations  shov/ing  crop  losses  from  diseases  in 
1923  have  been  prepared  from  estimates  furnished  by  the  collaborators  of 
the  Plant  Disease  Survey.  They  constitute  the  sixth  annual  set  of  loss 
estimates  thus  prepared. 

The  methods  of  making  these  estimates  are  the  same  as  those  followed 
in  other  years  and  already  have  been  explained  (Plant  Disease  Bulletin 
Supplements  G,  12,  and  24).   However,  an  additional  explanation  might  be 
made  regarding  the  way  collaborators  make  their  estimates.  They  estimate 
first  the  percentage  of  infested  fields  or  plantings  in  the  state.  Then 
they  make  an  estimate  of  the  percentage  of  affected  plants  in  the  infested 
fields.   From  these  two  figures  a  third  is  obtained,  representing  the  per- 
centage of  infected  plants  in  the  state.  An  estimate  is  then  finally  made 
of  the  percentage  reduction  in  yield  for  the  state  that  this  percentage  of 
diseased  plants  would  cause.  The  results  are  tabulated  at  V/ashington  and 
resubmitted  to  collaborators  for  approval  before  they  are  finally  issued. 

Estimated  percentage  loss  to  eleven  crops  from  plant 
diseases  I919  to  1922 
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CORN 


Estimated  reduction  in  vitld  of  corn  due   to   smut   (Ustilago   zeae),    leaf 
rust  (Puccinia    sorghi),   brown  epot    (Physodema   zeae-iraydis) , 
root  and  ear   rots    (Fusarium  spp.  )   and  other  diseases,    1922. 


State    - 

Production   : 
1922           ; 
Bushels 

(ooo 

LsLir-atea  reau 
Smut                : 

Leaf     rust 

Brc 

wn  spot 

1— '  \^C<.   Cixv 

Bushels      : 

/"      : 

Bushels      : 

%      : 

Buj;hels 

omitted)      : 

(000        : 
onitted)    ; 

(0(f0        : 
omitted)    : 

(000 
omitted )_ 

Me, 

1,312  • 

t 

+    : 

~ 

"•       • 

0 

0 

N.   H.    : 

1,032    • 

t        ; 

+   : 

-          ; 

■* 

0         : 

0 
0 
0 

/A 

Vt.        • 

Mass,    • 

3.444  : 

2,  boo 

2         : 

t        : 

70   : 

t 

+    : 

0         : 
0 

R.  I,    " 

560   - 

- 

-    : 

- 

— 

0        : 

0 
0 
0 

Conn. 

2»4^5 

'  1-5  ■ 

55 

— 

■" 

0        : 

N.   Y. 

20,329 

-  3      ■ 

934 

t        : 

+    : 

0        : 

N.  J. 

:              9,912 

:    1.5 

157 

- 

~    ; 

^'              * 

r\ 

Pa, 

G9,212 

.  3 

2,359  ■ 

t 

:                     +   : 

0        : 

0 

Del. 

5,439 

:   0.5 

30 

t 

:                    +    ■ 

^ 

m. 

:             25,400 

:   2 

587 

.    t 

+    ; 

t        : 

0 
0 

Va. 

:            53.312 

:   1 

573 

:  0 

:                     0    • 

"^ 

\7-   Va. 

20.53^ 

:   2 

432 

.    t 

+    ' 

:   0        : 

N.   C. 

:             50,520 

- 

— 

*" 

^ 

' 

S.   G. 

29,899 

.    2.5 

787 

;     - 

— 

"•          ; 

•^^ 

3a- 

:             52,620 

:   2 

:          1,100 

,     - 

■"• 

**          ; 

" 

Fla. 

:             10,500 

:   1 

:                106 

- 

;                            —     ; 

~          ; 

1,694 

Ohio 

149.097 

:   3 

:           5.083 

:    t 

•+ 

1 

Ind. 

:          17^,305 

:    0.3 

590 

;     — 

^ 

^^ 

111. 

313.074 
:            60,716 

:    2 

6,996 

J     - 

■"■ 

:    0.5 

1.749 

Mich* 

:   2 

:          1,239 

:   t 

;                   -♦•  " 

**■ 

/\ 

V/is. 

98,300 

:    t 

;                           •¥■ 

:    t 

:                     -f 

:    0 

:                  0 

Minn. 

131.307 

;    t 

•                           + 

;     ~ 

*** 

f\ 

Iowa 

:       455.535 

:    2 

''.              9.692 

:   t 

"* 

:    0 

:                   0 

Mo. 

:          175.275 

:    - 

— 

;     — 

•• 

*^ 

/\ 

N.   D. 

:             l8,7C0 

■  3 

i                    578 

:    t 

;                             + 

:   0 

\                  0 

S.   D, 

:           110,038 

:  3' 

3.403 

:    0 

:                   0 

:   0 

:                   0 

Nebr, 

:           182,400 

.                          - 

;     — 

;                          •*" 

J      •* 

r                    "* 

Kans. 

98,391 

:    5 

\              5,528 

;    - 

:                    ■♦• 

:    t 

:                   + 

Ky. 

:            88,06b 

:   0.5 

:              4^2 
:          1.640 

:    0 

0 

;    ^ 

■                                     ■" 

Tenn. 

75.440 

:   2 

'   0 

:                   0 

:   t 

:                    + 

ilia. 

50.932 

:    1 

542 

:   - 

;                                *" 

•      *" 

:               608 

Miss. 

51,065 

:   2 

:          1,21b 

:    t 

:                    4 

:    1 

La. 

:      •       29,002 

:    t 

:                   ■♦• 

:   1 

:4i 

:    1 

341 

Tex, 

:           114,^^80 

:   2 

:     ^'^^? 

:   - 

:                    - 

:   - 

;                              — 

Okla. 

:             57,600 

-  - 

:   - 

;                              — 

:   — 

•                              ■• 

Ark. 

45,825 

:   3 

1.494 

:    t 

-»■ 

:    t 

:                    + 

Mont. 

5.475 

:   - 

:                    — 

:    0 

:                    0 

Wyo. 

•           1,5^ 

:   - 

: 

:   - 

;                                   - 

:    0 

:                   0 

Colo. 

18,320 

:   2 

374 

:   — 

- 

:    0 

0 

N.   M. 

•           2,475 

:   - 

;    - 

:                    "* 

:    0 

:                 0 

Ariz. 

:               1,170 

.  ♦- 

: 

;    - 

:                    - 

:    0 

:                   0 

Utah 

780 

;  1.5 

:                  12 

:   - 

: 

:    0 

:                   0 

Mev . 

21 

:                     - 

:    - 

: 

:    0 

:                  0 

Idaho    . 

1.976 

:    t 

:                     + 

:    0 

:                   0 

:    0 

;                   0 

V/ash. 

2,747 

:    t 

:                     + 

:    0 

:                   0 

:    0 

:                   0 

Ortg.     : 
Galif.; 

l-Ml 

:    t 
5 

;       240 

;•  t 

:                      + 

:    0 

:    0 

:                     0 
:                     0 

U.S.     : 

2,^^30,712    : 

1.6  - 

48,6i'o 

t 

341 

:       .1 

4..332 

CORN   (continued) 
Estinated  reduction  in  yield  of  corn  due  to   smut    (Uctilago   zeae) ,    leaf 
rust    (puccinia    sorghi) ,   brown  spot   (phv so derma   zeae-maydis) , 
root  and  ear   rots    (Fusarium  spp . )  and  other  di;  caFes,      1922. 
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:Productior 
:        1922 
:Bus.    (coo 

1:        Estimated  reduction  in  yield  due 

'   to  diseases 

State 

:      Roc 

t  rots 

Ea 

r   rots 

: Other 

diseases 

;:All  diseases 

:      % 

:Bus.(00C 

:      % 

:Bus. (OOC 

):      % 

:Bus,(OOC 

r Bus. (000 

:    omitted) 

remitted) 

remitted) 

remitted] 

rorrdtted) 

Me- 

1,312 

:   - 

; 

■    ~ 

:                - 

;      - 

-               - 

r    t 

:                .- 

N.   H. 

:           1,032 

:    - 

:               - 

;      - 

: 

;      - 

;                          — 

:    t 

- 

Vt. 

Mass. 

3,444 

2 ,  boo 

':   0-5 

:             13 

':    0.5 

:'             13 

^            ^ 

:               — 

.    0 
:    1      H 

70 

►:            26+ 

R.  I, 

5^0 

;      - 

.               — 

.    — 

.. 

Conn, 

'     3.465 

:    1 

:            36 

:'    0,5 

:             18 

:   2 

•'         73 

:    5 

\                   182 

N.   Y- 

:        28,329 

:   4 

:        1,245 

:   2 

:           623 

:    - 

:   9      -• 

-:      2,802* 

N.   J- 

9,912 

:    3 

313 

:    0.6 

63 

:   - 

:              - 

;   5-1 

53.; 

Pa. 

:         69,212 

'■  5 

:      3,933 

:    3 

:      2,3^9 
182 

:    1 

:          787 

:12 

;  ^11 

Del. 

:          5,439 

:    6 

:            365 

:    3 

:   1 

61 

:10.5 

Md. 

:        25,400 

:10 

:        2,936 

:    1.5 

441 

:    - 

:              - 

:13-5 

:      3,964 

Va. 

:         53,312 

:    2 

-      1»147 

:           21b 

:    3 

:      1,720 

:    1 

573 

:    7 

:      4,013 

W,   Va. 

:        20,536 

:    1 

:   2 

432 

:    t 

:               + 

:    5      * 

:      1,080+ 

N.   C- 

:        50,520 

:    - 

: 

:   - 

: 

:   - 

:                - 

:              - 

S-  c. 

:        29,899 

:    1.5 

:            472 

:    - 

: 

T     1 

:          315 

:    5 

:      1.57'! 

Ga. 

:         52,620 

'■    "       » 

:   3 

:      1,662 

;     - 

:   5 

:      2,770 

Fla. 

10,500 

:   - 

: 

:    - 

:              - 

:    - 

:               - 

;    1 

:            10b 

Ohio 

:      149,097 

:    2 

:        3.389 

-•-4 

:      6,777 

:    2 

:      3,389 

:12      + 

:    20,332  + 

Ind. 

:      176,305 

:    6 

:     11,793 

:    4 

:      7,862 

:   - 

:              - 

:10.3* 

:    20, 24^; 

111. 

:      313,074 
:         Go, 71b 

:    7 

:      24,486 

:    1 

:      3,498 

:10.5 

:    36,72^ 

Mich. 

;    t 

;                      + 

:    - 

- 

:   - 

:               - 

:    2      + 

-      1,239+ 

Wis. 

:        98,300 

:   0,5 

496 

:    0.5 

:          496 

:    t 

;                ■+ 

:    1      + 

992  + 

Minn. 

:      131,307 

:    - 

: 

: 

:    1 

1,326    : 

1      + 

1,326+ 

Iowa 

:    455,535 

:    - 

: 

:    4         ' 

?    19,384 

•    - 

-     ; 

6      H.: 

29,076+ 

Mo. 

=      175.275 

:    - 

A 

•    -        ; 

— 

—                 ; 

•» 

N.   D. 

:        18,700 

:    t 

:                 +: 

t 

+    : 

: 

-    : 

3       *: 

578  + 

S.   D. 

:      110,038 

:    - 

: 

; 

-     ; 

- 

-    : 

3         : 

5,403 

Nebr. 

t      182,400 

:   - 

:                 ~: 

- 

-    : 

: 

-    ; 

Kans. 

:         98,391 

•   1 

;        1,106: 

3         : 

3,317    : 

2         : 

2,211    : 

11      +: 

12,162  + 

Ky. 

:        88,060    : 

- 

- : 

2         : 

1,806    : 

-          : 

-        ; 

2.5    : 

2,2«=>8 

Tenn. 

75,440    ' 

5        : 

4,100: 

1         : 

820    : 

: 

-    : 

8   \: 

6,560+ 

Ala. 

50,932    : 

5         : 

2,709: 

- 

■  -    : 

-            ; 

-    • 

6         : 

3,251 

Miss,    : 

51,065    : 

7        : 

4.255: 

5       •: 

3,040    : 

1        : 

608    r 

16         r 

9,727 

La. 

29,002    : 

5        : 

1,706: 

8        : 

2,730    : 

- 

-    : 

15      +: 

5,iic+ 

Tex.      : 

114,580    : 

: 

-         : 

—    : 

2         : 

2,3-8 

Okla.    ; 

57,600    : 

- 

^ . 

-        . 

-    - 

-              ; 

■^    . 

_ 

Ark.      : 

45,825    : 

1        ': 

498:' 

3          : 

1,494    = 

1         ': 

498 ; 

8  *; 

3,984+ 

Mont,    : 

5,475    : 

: 

-  ; 

; 

-    : 

: 

-       ; 

- 

Wyo.      : 

1,560    : 

-            ; 

-: 

*~      : 

-    : 

—              ; 

_        . 

_ 

«, 

Colo.    : 

18,320    : 

0        : 

0: 

0        : 

0    : 

0         : 

0    : 

2 

374 

N.    M.    : 

2,475    : 

-        : 

-: 

-         : 

-    : 

: 

-    : 

: 

Ariz.    : 

1,170    : 

-        : 

-; 

*         : 

-     ; 

-         : 

-    : 

—         J 

— 

Utah   ; 

781    : 

: 

-: 

: 

-    : 

: 

-      ; 

1.5*-; 

12 

Nev.      : 

21    : 

: 

-; 

-        : 

-    : 

-        : 
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... 

Idaho    ; 
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+  : 

0        : 

0    : 

; 

-    : 

t      -f-: 

+ 

Wash.: 

2,747    : 

0        : 

0: 

0        : 

0    : 

-        : 

-    : 

t     -t-: 

•f 

Oreg.    : 

2,277    : 

-         : 

-: 

~        : 

-    ; 

-         : 

-    : 

t      +: 

+ 

Calif: 

4,176    : 

5         : 

24O: 

3         : 

,         144    '■ 

; 

-      ;• 

13         : 

624 

U.    S.    :] 

^y?0,712    : 

2.1    t 
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1,8    : 
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PLmi   and   PRmiE 
Estimated   reduction  in  yield   of  plums  and  prunes  due   to 
brov/n  rot   (Sclerotinia   cinerea) ,    and  other  diseases, 

1922. 


Estimate*^'  reduction  in  yield  c 

lue  to  diseases 

State     ; 

Brown  rot   : 

Other  diseases   : 

All  diseases 

fo 

% 

% 

Me ,        ; 

-.          ; 

_        • 

- 

N.  H.       ; 

— 

—           ; 

— 

Vt.       : 

15 

— 

! 

Mass,      : 

~         ; 

>.           • 

- 

R.  I.      : 

— 

—           • 

.> 

Conn.      : 

15 

2       : 

17 

N.  Y.      : 

12      : 

—          ; 

- 

H.  J.      : 

—         ; 

—        : 

— 

Pa.       : 

15 

5 

20 

Del.       : 

2       : 

.5       : 

2.5 

Md.       : 

6 

3 

9 

Va,       : 

—       : 

—        : 

- 

W.  Va*     : 

5      : 

5 

10 

N.  C.      : 

— 

s.  n. 

5       : 

2          ! 

7 

Ga.       : 

—      : 

—       : 

- 

Pla.       : 

~         ; 

—       • 

— 

Ohio      : 

10       : 

3          ! 

13 

Ind.      : 

—      < 

-.        : 

-  ■ 

111,      : 

5 

2 

7 

Mich.     : 

—        ; 

—        ) 

- 

'.Vis. 

5 

1        : 

6 

Minn , 

1.5 

.5 

2 

Iowa      • 

20      : 

- 

Mo, 

— 

'o       : 

— 

N.  D,     : 

*_ 

-       : 

- 

S.  D. 

— 

—        : 

- 

Ileb  r . 

- 

- 

- 

Kans. 

5 

1           ! 

6 

Ky. 

-            ! 

- 

Tenn. 

30 

-           ! 

30 

Ala. 

;        - 

- 

- 

Miss. 

- 

: 

- 

La. 

: 

-        ; 

- 

Tex. 

10 

- 

- 

Ok  la. 

: 

- 

- 

Ark. 

20 

t 

20  + 

Mont. 

: 

, 

: 

\7yo . 

:      - 

~ 

: 

Colo, 

;       - 

- 

: 

N.  M. 

;         - 

- 

: 

Ariz . 

J        - 

5 

:      5 

Utah 

: 

:       - 

! 

Nev, 

;         - 

;         - 

: 

Idaho 

:      0 

:        3 

!         3 

V/ash. 

:      t 

5 

5 

Greg. 

.     *_ 

: 

! 

Calif. 

:       — 

;         ~" 

1                  «. 

OnT^ilY 
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Estiinated   induction  in  yield  of  oherileL.  due   "i.o  Lrov/n 
rot   {ViC^  trotirid   cinerea) ,    lo^f   spot    (Go^-oo'n.vc/-s 
hi emails) ,and  othor  distases,    I922, 


•                           ':  ,  c  ■■• 

.rm.'ced  reduction 

in  yield 

due 

to  d;' £cc  se.'= 

State 

-.hroMn   rot 

:Leaf   srot 

.-Other 

diseases 

-.All 

diseases 

C7 

rf 

i'-' 

:            /o 

/o 

/o 

Mass, 

,          ^, 

*_ 

Conn. 

:         1^ 

*_ 

2 

17 

ir.    Y. 

a 

;    ^ 

- 

Pa, 

:         10 

:          9 

- 

— 

Del. 

:           2 

:           1 

-. 

3 

I/Id. 

3 

8 

1 

12 

Va. 

*_ 

~ 

_ 

W.    Vu. 

:           5 

t 

5 

10+ 

Ohio 

2           : 

25 

- 

27 

Ind. 

t           : 

5 

— 

1 

2+ 

111. 

1           : 

1 

iMich.    : 

- 

20 

-           . 

29 

v/i  s ,      : 

t           : 

^            : 

t                : 

^ 

lov/a      : 

: 

G 

— 

b 

Mo.         : 

: 

*_ 

_ 

^ 

Eans-    : 

2           : 

5        • 

— 

7 

Isy.         : 

10           : 

15 

— 

Tenn.    : 

5 

*■ 

u                      C 

;^rk.       : 

4 

5        • 

t               : 

9  + 
1 

Idaho    : 

: 

-        . 

1               : 

Wash.    : 

.5       : 

0           : 

■=)               : 

dSO 


GRAPE 
Estijoated  reduction  ir  yield  of  prares  due  to  black  rot 
(■^uignardia  bidv/ellii),  and  other  diseases,  1922. 


Lstirna 

ted  reduc 

tion  in  yield  due 

tc   di3ea.-6 

'S 

Other 

Stat*    : 

Black   rot    ; 

Othtr      : 

All         : 

:  state    ; 

Bl:.ck     rot: 

All 

diseases; 

distastS: 

7  ^    ■       t 

diseases 

diseases 

p 

/•^         : 

1^         : 

< 

1^ 

% 

II.   H. 

t           : 

: 

- 

-•Minn.    : 

t 

1 

1-5 

Conr.. 

20           : 

^          : 

2^          : 

:  To  v/a       : 

I          5          ■ 

: 

5 

K-   Y.    . 

2           : 

- 

2         : 

:Kans.    ; 

*           2 

2 

4 

Fa. 

5 

- 

: 

:Ky-        • 

-      25 

1? 

40 

D-.l. 

5 

- 

5          : 

:Tenn.    • 

■       20 

t 

20      + 

Md- 

10 

^ 

1^         : 

:Miss.     : 

[> 

- 

5 

■ii,    V^. 

20 

- 

20         : 

:La. 

t 

- 

t 

s.  c. 

12. S 

3 

1^=).^.    : 

:Tex. 

8 

- 

8 

Ga. 

10 

10 

20 

■.Ark. 

8 

1 

9 

Ohio 

5 

3 

8         : 

:Ariz. 

- 

4 

4 

y«i  c . 

:             ? 

3 

:             "1 

':           1 

:           1 

2           ; 

: Idaho 
:V/ash. 

•           0 

5 

■       5 

RVSP 

BLF.RY 

Estinated  reduction 

in 

yield 

of  raspbtrr 

ies 

lUfr 

to 

I'.'osaic 

and  Leaf 

curl 

(cause  unknov. 

n) 

,    and  0 

thtr  diseas 

es, 

1922 

. 

Estirn. 

ited  reduc 

tion  in  yield  due   tc 

di£ 
aic 

ease 
and: 

c 

ether      : 

state 

Mosaic 

and 

:    0th or      • 

. 

■-11         : 

:  State    :1-0E 

All 

.Leaf  curl 

:  diseases 

di 

s eases: 

Lea 

f     curl : 

di 

s  easts- 

diseases 

1^' 

^1^         : 

T 

or 

% 

Conn. 

10 

10 

20        : 

;Minn. 

? 

7 

Pa.         : 

12 

") 

:           ^ 

17.^^    : 

:  Kans, 

- 

Kd. 
W.    Va. 

2 

7 

0          : 

:  Ky  . 
:Ark. 

0 

9^ 
30 

:          95 
:         30 

:         10 

Chic 

~ 

:         20 

20         : 

:Wash, 

0 

10 

Ind.      . 

:         10 

10         : 

;  Vj 'i  s . 

1 

t 

:            1 

J^ 
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INDEX  TO  SUPPLEMENTS  XXVI  -  XXX,  PLANT  DISEASE  BULLETIN,  I923, 


Plant  Disease  Reporter 
Supplement  3^ 


December  31>  1923 


Prepared  by  Mary  G.  Van  Meter 


Abies   araabilis,    (see   silver   fir),    394* 

balsamea,  (see  balsam  fir),  395* 

grandis,  (see  lowland  fir),  395* 

lasiocarpa,  (see  Alpine  fir),  395. 

veitchii,  (see  Veitc?i's  fir),  39^* 
Abnormal  proliferated  blossoms, 

watermelon,  12-3. 
Aborted  nuts,  white  elm,  /\.l£. 
Acacia  farnesiana,  (see  acacia),  4^9* 
Acacia,  Ravenelia  austral  Is,  4*^9' 
Acer  glabnm,  (see  dwarf  maple),  420* 

interior,  (see  maple),  421- 

maorophyllum,  (see  Oregon  maple), 
421. 

negundo,  (see  box  elder),  421' 

pennsylvanica,  (see  striped  maple), 
421. 

platanoides,  (see  Norway  maple), 
421. 

rubrum,  (see  red  maple),  421' 
tar  leaf  spot,  423* 

saocharinum,  (see  silver  maple),  422. 
tar  leaf  spot,  423* 

saccharum,  (see  sugar  maple),  422. 

spicatum,  (see  mountain  maple),  422. 

spp. ,  (see  maple),  422. 
Acreage  of  United  States,  24O. 
Acrostalagraus  caulophagus,  blackberry, 
373. 

raspberry,  37-'-* 
Aptinomyces  scabies,  beet,  144* 

potato,  24. 

sugar  beet,  134*' 
Actinonema  rosae,  rose,  445' 

sp.,  poinsettia,  443' 


Aecidium  abundans,  snowberry,  449" 

gossypii,  cotton,  I28. 

ivae,  marsh  elder,  415" 

oxalidis,  oxalis,  442' 
Aesculus  calif ornica,  (see  California 
buckeye) ,  411' 

glfibra,  (see  buckeye),  411* 

hippocastanum,  (see  horse  chestnut) 

419- 
Agropyron  acutim,  Puccinia  glumarum., 

263. 
caninum,  Puccinia  graminis,  2G3' 
elongatum,  Helminthosporium  gi- 

ganteum,  2^1. 
intermedium,  Helminthosporium 

giganteum,  2G1. 
longifolium,  Puccinia  glumarum, 

263. 
repens,  Claviceps  purpurea,  2bl. 

Erysiphe  graminis,  261. 

Helminthosporium  giganteum, 
261. 

Ophiobolus  cariceti,  262. 

Phyllachora  graminis,  2b2. 

Puccinia  graminis,  2b3' 

Urocystis  agropyri,  264* 
smithii,  Claviceps  purpurea,  2d1. 

Puccinia  graminis,  263* 

Wojnov/icia  graminis,  265 • 
spp.,  Puccinia  clematidis,  2d2. 
tenerum,  Erysiphe  graminis,  2bl. 

Puccinia  clematidis,  262. 

Puccinia  graminis,  263* 
tenerum  longifolium,  Puocinia 
glumarum,  263* 


432  ■■  ■■ 

hp,i-oiit\f\   p«liistris,  Erysiphe  graminis, 
2fjl. 
Ophj  obo.li-iri  oqriceti,  lo'J ,    2b2. 
Puocinia  graminis,  263* 
Pythium  sp.,  iGG ,    264* 
Urocystls  agropyri,  l6y,'  2G4- 
stolonifera,  Helminthosporium 
gigantoum^  2&1. 
Albugo  Candida,  Bursa  bursa-pastoris, 
451. 
horseradiah>  110. 
mustard,  110. 
radish,  111. 
turnip.  111. 
ipomoeae  panduranae,  sweet  potato, 

88. 

tragopogonis,  salsify,  iGl. 
Alder,  mountain,  catkin  deformation, 

409. 
leaf  spot,  409. 
powdery  mildew,  /\0^. 
Alder,  red,  canker,  4*^9 • 
leaf  spot,  409. 
white  heart  rot,  409* 
Alfalfa,  anthracnose,  248. 
bacterial  blight,  248. 
crown  wart,  248. 
dodder,  249. 
downy  mildew,  248. 
girdle,  249. 
leaf  spot,  166. 

Ascochyta,  249* 

Cercospora,  249* 

Macrosporium,  249* 

Pleosphaerulina,  249* 

Pseudopeziza,  246- 
root  knot,  249. 
root  rot,  249,  253. 

Ozonium,  248. 

SclerotiniQ,  248. 
rust,  1G6,  247. 
Uromyces  stria tus,  1G7, 
violet  root  rot,  249. 
white  top,  249. 
-yellow  leaf  blotch,  248. 
yellows,  249. 
Almond,  crown  gall,  391. 

root  knot,  391' 
Alnus  oregona,  (see  red  alder),  409. 
tenuifolia,  (see  mountain  alder), 

409. 
Alopecurus  geniculatus,  Puocinia 

graminis,  2G3. 


pratensis,  5colecotrichum  graminis 
264. 
Alsike  clover,  (see  clover),  2^0,  2^3 
Alternaria,  apple,  314' 

a trans,  cowpea,  iGb,  250. 

soybean,  1G6,  257* 
brassicae,  cabbage,  IO7. 

cucumber,  llo. 
brassicae  nigrescens,  cantaloupe, 
112. 
watermelon,  I23. 
cabbage,  5* 
cantaloupe,  6. 
crassa,  Datura  stramonium,  452* 

Datura  tatula,  453* 
dianthi,  carnation,  434* 
lettuce,  3* 

radicina,  carrot,  145* 
rhuba  rb ,  2 . 

(see  Macrosporium  catalpy^e),  412. 
sp.,  apple,  314» 
cotton,  128. 
golden  seal,  454* 
lettuce,  l^j3' 
palm,  44^' 
■pepper,  160. 
persimmon,  387* 
tobacco,  143* 
tomato,  3»  ^7* 
wheat,  214. 
Alternaria  spot,  tomato,  67« 
Alternuriose,  carnation,  434* 
Althaea  rosea,  (see  hollyhock),  438* 
Amelanchier  alnifolia,  (see  western 
service  berry),  429* 
sp.  ,  (see  service  berry),  4^* 
Amerosporiun  oeoonomicum,  cov/pea,  250. 
Asipelopsis,  leaf  spot,  432*  L 

;■  powdery  milde'v,  432-  f' 

quinquefolia,  (see  ampelopsis),  432* 
tricuspidata,  (see  ampelopsis),  432- 
Amphisphaeria  decclorans,  willow,  431* 
Anemone,  rust,  342*  \ 

Angeiinia  ru fe&cens,  oak,  A.2G, 
Angular  leaf  sv^ot,  bean,  '^o. 
cotton,  129.  481. 
cucui.iber,  117'> 
Angujar  snoh,  tobacco,  2,  137' 
Ant  canker,  v/hite  pine,  4^4* 
Anlhostomcjlla  destruens,  cranberry,  375 
Anthrficnose,  alfalfa,  248. 

apple  ,  305  •  '■• 

barley,  224.  f 


I 
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basswood,  4IO. 

bean,  4,  91,  479,  480. 

blackberry,  372. 

camphor,  412. 

cantaloupe,  112. 

choke  cherry,  413» 

citron,  114. 

citrus,  3^1* 

clover,  254* 

c  o#n ,  240 . 

cotton,  123,  4^1* 

cucumber,  117* 

currant,  373* 

elm,  416,  417. 

Euonymus  spp. ,  43^' 

fig,  385. 

gooseberry,  374* 

grape,  359* 

guava,  387.    •     • 

hickory,  419 * 

lettuce,  154*  ■     ' ' 

lima  bean,  '97 • 

mango,  387' 

oak,  425. 

oats,  230. 

onion,  99*   '     ' 

pea,  159. 

pecan,  39C*» 

pine,  407. 

poplar,  428. 

potato,  4^* 

raspberry,  ^J:>1 . 

rye,  1G6,  217! 

slippery  elm,  AlG. 

snapdragon,  448* 

sorghura,  2A6. 

spinach,  1d2. 

Sudan  grass,  2G0. 

sugar  maple,  422. 

sweet  clover,  2^5' 

sycamore,  429* 

tomato,  66. 

watermelon,  6,  120. 

wheat,  166,  209. 

white  elm,  41^* 

white  oak,  424. 

wild  rose,  44^* 

wing  elm,  /\V^' 
Antirrhinum  spp.,  (see  snapdragon),  447' 
Aphelenchus  olesistus,  Chinese  cabbage, 

3-  , 

Aphid  injury,  cowpea,  25b. 
soybean,  257* 


Apl£inobacter.  michiganense^f  tomato,  65- 
rhizoctonj.a,  lettuce,  152. 
stcwartii,  corn,  237* 
Apple,  anthracnose,  3^5 »  • 
arsenical  injury,  317* 
bark  cankers,  314* 
bitter. pit,  3II,  319,  320. 
bitter  rot,  288,  319,  320,  482. 
black  rot,  29I,  319,  320,  482. 
blister  canker,  29O,  319. 
blotch,  283,  319,  320,  482. 
blue  mold  rot,  313* 
brov/n  rot,  314* 
canker,  314'  315* 

miscellaneous  bark,  314* 

Septobasidium,  315* 
cedar  rust,  482. 
cloud,  319,  320. 
collar  .rot,  304* 
copper  injury,  316. 
crop  losses,  462,  482,  483. 
crown  gall,  308. 
Gytospora  canker,  315* 
drought  injury,  315' 
drought  spot,  315* 
dry  rot,  314* 

dusting  versus  spraying,  318. 
Eruopean  canker,  30^* 
fire  blight,  299,  319,  483. 
fly- speck,  309. 
frog-eye,  293. 
frost  injury,  273. 
fruit  spot,  304. 
growth  cracks,  3l6. 
heart  rots,  315* 
imperfect  pollination,  31^* 
..increase  in  production,  268,  273* 
Jonathan  spot,  312. 
,   leaf  spot,  314.   . 

lenticel  proliferation,  313* 

measles,  315*' 

miscell'^neous    bark  cankers,    314* 

fruitirots,  313* 

leaf  spots,  313* 

non-parasitic  diseases,  315* 
orchard  disease  survey,  318* 
Phytophthora  syriogeie.:,  3-t4» 
pink  rot,  313* 
powdery  mildew,  306. 
pox  canker,  315* 
ripe  rot,  314* 
root  rot,  310,  311. 

Armillaria,  311* 
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HypVLolori.a,    3II* 

Ozonium^    311* 

Xylaria,  3IO. 
rosette,  315* 
rot,  Alternaria,  314* 

Botrytis',  314. 

CephQlo'sporium,    314* 

Dothiohiza,   314' 

Pu  s  a  r  ium' ,    314* 
"     Panic  ill' ium,    314* 
•  Phom'a,   314. 

Phyl'losticta,  314. 

Rhizopus,  314* 
rust,  294,  319',  320. 
scab,  273,  319,  32D,  483. 
sooty  blotch,  309. 
spongy  dry'  rot,  314* 
spray  burn',  319V  320. 
spray  injury,  31o« 
sunburn  canker,  315* 
sun  scald,  315* 
water  core,  312. 
wind  injury,  ;^lG. 
v/ inter  injury,  ^iG. 
Apricot,  bacterial  spot,  35^* 
blight,  356. 
brown  rot,  355* 
crown  gall,  35^- 
frost  injury,  35^' 
root  knot,  35^* 
scab,  35^' 
shot  hole,  35^' 
Arborvitae,  giant,  cedar  leaf  blight, 

394- 

Coryneum  juniperinum,  394* 
red  brown  heartwjod  butt  rot, 

394- 

Phomopsis  juniperovora,  394* 
wood  rot,  394* 
Arbutus  raenziesii,  (see  madronu),  420* 
Arctostaphylos  ntonzanita,  (see  manzan- 
ita),  A57. 
uva-ursi,  (see  kinnikinnick ) ,  45^* 
Armillaria  mellea,  apple,  310>  311' 
potato,  /\.Q. 
scarlet  oak,  424* 
sp. ,  peach,  344* 
Arsenical  injury,  apple,  317* 
Artichoke,'  Botrytis  rot,  143* 
Ascochyta  blight,  pea,  I56. 

caulicola,  sweet  clover,  2^^. 
colorata,  (see  Mollisia  enrliana), 
3G3. 


colorata,  strawberry,  3^4* 

frngariae,  (see  Mollisia  enrliana), 
363. 
stra'jberry,  3^4* 

gossypii,  cotton,  I28. 

medicaginis,  alfalfa,  249* 

rhei,  rhubarb,  2,  160. 

sp.,  hollyhock,  439* 
Ash,  green,  rust,  409* 
Ash,  heart  rot,  410* 

leaf  spots,  410* 

rust,  410. 
Ash,  mountain,  canker,  410* 

frjst  injury,  410* 

rust,  410. 
Ash,  Oregon,  leaf  blight.,  4IO. 
Ash,  red,  leaf  spot,  4IO. 
Ash,  white,  rust,  409* 

wood  rot,  4'-'9* 
Asparagus  fern,  Fusarium  sp. ,  432. 

Phoma  sp.,  432. 

Physarum  sp.,  433* 
Asparagus,  Pusarium  rot,  144* 

rust,  4»  143* 

stem  spot,  144* 

twig  canker,  144* 
Asparagus  plumosus,  (see  asparagus 

fori?),  433. 
Aspergillus  niger,  corn,  24O. 

fig,    385. 

onion,    100. 
Aster,    China,    Philospftra    sp. ,    433* 

rust,  433* 

wilt,  433.  _^ 

yellows,  433* 
Aster  sp. ,  rust,  451* 
Avenp.  fritua,  halo  blight,  23O. 

sp. ,  Puccinia  coronata,  262. 
Averrhoa  carambolf:  ,  literature, 
Avocaco,  black  spot,  38^ • 

Pestalozzia  sp.  ,  ^8>G» 

scab,  38^. 


Bachelor's   button,    rust,    433* 
Bacillus    araylovorus,    apple,    299 »    4^3 » 

hawthorn,  41^' 

loquat,  3-^8.  "l 

pear,  322,  486,  487,. 

Prunus  triloba  plena,  325 »  AAA 

quince,  329* 

service  berry,  429* 
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aroideae,  tialla  lily,  434* 
Dtrosepticus,  potato,  473 f  474* 
carotovorus,  cabbage,  lOo. 
calla  lily,  434. 
carrot,  ^,    145* 
rcelery,  I48. 
iris,  439. 
violet,  450. 
lathyri,  horse  bean,  259. 

lima  bean,  97* 
nelliae,  parsley,  155* 
phytophthorus,  potato,  20. 
solanacearum,  (see  Bacterium 

solanacearum) ,  47^* 
sorghi,  sorghum,  245* 

Sudan  grass,  24b,  26O. 
sp. ,  horseradish,  110. 
tracheiphilus,  cantaloupe,  112,  114' 
cucumber,  114* 
squash,  119* 
Bacteria,  elm,  417* 
lettuce,  2. 
potato,  48 • 
Swiss  chard,  3* 
Bacterial  disease,  lettuce,  152. 

Swiss  chard,  3»  1d3' 
Bacterial  gummosis,  cherry,  354* 

plum,  '3^0. 
Bacterial  pustule,  soybean,  256. 
Bacterial  rosette,  lettuce,  152* 
Bacterial  shot  hole,  peach,  341* 
Bacterial  spot,  apricot,  35^* 
cowpea,  250. 
lettuce,  152. 
peach,  34^* 
pepper,  16O. 
plum,  349. 
tomato,  6G. 
Bacterial  stalk  rot,  corn,  166,  168. 
Bacterium  angulatum,  tobacco,  137* 
apii,  celery,  I48. 
ap^atum,  swiss  chard,  lG3« 
atrofaciens,  wheat,  215* 
campestre,  brussels  sprouts,  109* 
cabbage,  104* 
cauliflower,  109* 
rutabaga,  111. 
cerasi,  cherry,  354* 
citri,  citrus,  377* 
citriputoale,  citrus,  381* 
coronafaciens,  Avena  fatua,  23O. 

oats,  230. 
delphinii,  larkspur,  44*-'* 


dissolvens,  coi'n,  166,  168;  238. 
erodii,  geranium,  43^- 
exitiosum,  (see  B.  vesioatorium) , 

160. 
flaccumfacicns,  bean,  3>  97* 

soybean,  2^6. 
^ycineum,  soybean,  256* 
juglandis,  walnut,  391* 
lochrymans,  cucumber,  117* 
maculicolum,  cauliflower,  109* 
malvacearum,  cotton,  I25,  481* 
marginale,  lettuce,  1^2. 
medicaginis,  alfalfa,  248. 
phaseoli,  b«an,  89,  479,  480. 

lima  bean,  97* 
phaseoli  sojense,  soybean,  256. 
pruni,  apricot,  35"* 

peach,  340* 

plum,  349* 
solanacearum,  cosmos,  43° • 

dahlia,  435. 

peanut,  159* 

pepper,  IbO. 

potato,  4^* 

soybean,  1G7,  25G. 

tobacco,  142. 

tomato,  G4»  47^' 
sp.,  velvet  bean,  258. 
tabncum,  tobacco,  135* 
translucens,  rye,  219. 
translucens  undulosum,  wheat,  208. 
tumefaciens,  almond,  391* 

apple,  308* 

apricot,  35^' 

blackberry,  372. 

cherry,  354. 

grape,  3Gl» 

peach,  344» 

pear,  328. 

pecan,  390* 

plum,  350* 

raspberry,  3G8. 

sugar  beet,  134* 

wild  rose,  44°* 

willow,  431* 
turnip,  111. 
vesicatoriiim,  pepper,  iGO. 

tomato,  2,  GG. 
vignae,  cowpea,  iGG,  25G. 
viridilividum,  lettuce,  152* 
viticns,  lettuce,  I52. 
Balm  of  Gilead  poplar,  canker,  42G. 
(see  poplar) ,  42G. 
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Baldwin   spot,    (see   bitter   pit),    311' 
Banana,    literature,  '380  • 
^arberry>-'4radiGation,    1^0. 

leaf  spot,    433.  .      ' 

Bark  cankers,   apple,' ■3i4* 
Barley,  .anthracnose,    224* 

black  spotting   of  leaves,   224. 

covered   smut,- '219,   A67,    a68  . 

crop  -losses,    4^2',   4'°'?'    4"^* 

ergot,.  224.  •   ' 

leaf  blotchy    224.      ' 

leaf   rust,    221';    467,    468. 

loose-  smut>    220,   4-o'J ,    4^^. 

net;  blotch,    222.  •  ' 

powdery  mildew,    224- 

Puccinia    simplex,    1G7. 

Rhynchosporium  secalls,    167. 

root  rots,    223.     ' 

rusty  spot,    224.     * 

scab,    223.    .  :     ■• 

scald,    223.  •■        _  ■    ■■ 

spot  blotch,    223-. 

stem   rust,    220,    4G7,    468. 

stripe,    222,    i\G7 , '  /'^GQ : 

stripe  rust,    l6b,    I96,    221. 
Basal  glume    rot,   wheat, ■215- 
Basisporium  gallarum,-    tomato,    3>    ^7' 
Basswood,    anthracnose,    410' 

Phyllosticta    tiliae,   410* 
Bastard  blossom,   pe-riwinkle,    443' 
Bean,    angular  leaf  spot,   '^G. 

anthracnose,   4»   91»   479 r   4-^0* 

bacterial   blight,   4,    09,    479,   480. 

Bacterium  flaccumfaciens,    3>   97* 

chlorosis,   ^Gi 

crop  losses,    462, -479 ,   4B0. 

hopperburn,   ^o. 

leaf  spot,    9G. 

mosaic,   4,   94,    479,  -480. 

pod   rot,   96. 

pod   spot,   9^'  '  ' 

powdery  mildew,- 95-   ' 

Rhizootonia   stem   rot,   96- 

root  knot,   96*    ■  ■ 

root   rot,    2,    4,   479,   480. 
Fusarium,    2,   95* 
Ozonium,   9^- 
Rhizoctonia, -2. 
Texas,    96.  • 
Thielavia,    2. 

rust,  93*  ; 

southern  blight,  96. 

Texas  root  rot,  96. 


vine  rot,  9^' 

wilt,-  Sclerotium,  96' 
Beet,  leaf  spot,  l/i.^. 

root  disease,  145* 

root  knot,  L^i-5* 

scab,  144* 

wilt,  145. 
Begonia,  nematjdes,  434* 

sp.,  (see  begonia'),  434* 
Bent  grass,  brown  patch,  260. 
Berberis  -sp. ,-  (see  barberry),  433* 
Betuln  fontinalis,  (see  v/estern  red 
birch),  410. 

lenta,  (see  sweet  birch),  410" 

papyrifera,  (see  ptiper  birch),  4H' 

populifolia,  (see  white  birch), 411' 

spp.,  (see  birch),  411- 
Birch,  leaf  spot,  4II. 
Birch,  paper,  powdery  sapwood  rot, 411' 

white  wood,  411' 

wood  rot,  411* 
Birch,  sweet,  canker,  411* 
Birch,  we.stern  red,  leaf  spot,  410* 

powdery  mildew,  411* 
Birch,  white,  Melanconium  betulinum, 
411. 

Septoria  betulina,  411' 
Bitter  pit,  apple,  3II,  319,  320. 

pear,  328, 
Bitter  rot,  apple,  288,  319,  320,  482. 

cranberry,  375* 
Blackberry,  anthracnose,  37^' 

blue  stem,  373* 

crown  gall,  372* 

double  blossom,  373* 

leaf  spot,  Cercospora,  373* 
Myoosphaerella,  372* 

mosaic,  373* 

rusts,  372,  373. 

winter  injury,  373* 
Black  chaff,  wheat,  2o8. 
Black  currant,  white  pine  blister 

•  rust,  4^5* 
Black  dotj  potato,  A.G. 
6lack  end,  pear,  328.  " 
Blackened  cob,  corn,  24O. ' 
Blackfire,  tobacco,  137' 
Black  honrt,  celery,  I48. 

potato,  50- 

sW(^Qt  potato,  88. 
Black  knot,  black  cherry,  413- 

cherry,  354* 

plum,  350* 
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western  choko  ohorry,  ^13' 
Bluck  leaf,  pear,  3^— • 
Blackleg,  brussels  sprouts,  109 • 

cabbage,  5»  10^* 

cauliflower,  110. ' 

potato,  3,  28,  .,73 ,■  /,74. 

Black  mold,  cabbage-,  IO7. 
oorrj,  240^ 
onion,  100. . 
Black  mold  rot,  poach,  3't^* 
B^lack  pit,  pecan,  390* 
Black  point,  v/heat-,  21/.. 
Black  root,  radish,  111. 
Black  root  rot,  sweet  peu,  ^p^O* 
tobacco,  138. 
violet,  Ly)0. 
Black  rot,  apple,  2^1,  319,  32O,  482. 
brussels  sprouts,  109* 
cabbCi]o,  5>  104« 
carrot,  145* 
cauliflower,  109- 
grape,  3^7,  49O. 
pear,  320. 
quince,  330' 
rutabaga,  111. 
sweet  potato,  82,  83,  ^r77* 
Black  smut,  fig,  385' 
Black  specked  leaf  spot,  maple,  ^^23. 
Black  spot,  avocado,  386. 
Black  spotting. of  leaves,  barley,  224' 
Blast,  citrus,  38l* 
oats,  230. 
rice,  240. 
Blazing  star,  (see  Liatris  gramini- 

folia),  .^57. 
Blight,  Alternaria,  golden  seal, 
Ascochyta,  cotton,  128'. 

pea,  I5G. 
bacterial,  alfalfa,  248. 
bean,  4,  89,  479,-  480. 
larkspur,  i-^^' 
lima  bean,  97* 
loquat,  3SS* 
pea.  158. 
pear,  322. 
raspberry,  37-^' 
rye',  219. 
sorghum,  245* 
s  jybean, . 250. 
Sudan  grass,  2G0. 
tomato,  6/1. • 
walnut,  391* 
Botrytis,  golden  seal,  454* 


'r54- 


•  peony,  4/^2 . 

Corcospora,  mulberry,  375* 

chestnut,  413' 

citrus,  3"3' 

Coryneum,  apricot,  35^* 
peach,  342* 

cranberry,    375' 

Fusarium,    spinach,    162. 

Helminthosporium,    wheat,    20b. 

Lophodermium,    pine,    4'-'7* 

Mycosphaerellu,  pea,  l^o. 

Phomppsis,  eggplant,  l^O. 

Sclerotium,  tomato,  G^* 

Soptoria,  tomato,  47^' 
Blister  canker,  apple,  29O,  319* 
Blojm  drop, -mango,  3^7* ■ 
Blossom  blight,  mango,  387. 

pear,  329. 
Blossom  drop,  tomato,  67* 
Blossom  end  disr-aEo,  watermelon,  3* 
Blossom  end  rot,  citrus,  3o2. 

tomato,  d2. 

watermelon,  121.  •. 
Blotch,  apple,  283,  319.  320,  ■/;82, 
Blueberry,  (see  Vaccinium  sp.),  4^1* 
Blue  grass,  brown  p(;tch,  260.  ■ 
Blue  mjld  rot,  apple,  313- 

citrus,  3^1 • 

grapcj,  360. 

plum,  35^^* 

raspberry,  371' 
Blue  stem,  blackberry,  373* 

raspberry,  371* 
Boll  rots,  cotton,  I28. 
Borage,  Ri  :>  Grande  disease,  451* 
Botryosphaeria  dothidea,  wild  rose, 

ribis,  currant,  373* 
sp.  ,  black  gum,  ^1-17- 
Botrytis  allii,  onion,  100. 
apple,  31^"r* 
artichoke,  l/,-3' 
cinerea,  lettuce,  1^2. 

(see  Sclerotinia  fuckeliana), 

plum,  350. 

sp.  ,  gorf.nium,  '.v37- 

gjlden  .seal,-  ^,54* 

raspberry,  371* 

strawberry,  3^5* 

wild   rose,    ^"[4-d. 
spp.  ,    peony,   /\i\2. 
vulgaris,    sweet  potato,    87. 


4<)8 


Bottom  rot,  lettuoo,  4,  I52. 
Box' elder,  J.eaf  spot,  42I. 

Septomyxa  iiogiuidinis,  l:^2.\. 
Box,  Macrophoma  candollei,  434' 

Volutella  buxi,  434* 
Bremia  lactucae,  lettuce,  153* 
Br'oad  leaf  spot,  tobacco,  1-:'^. 
Broken  straw,  wheat,  214. 
Brjme  grass,  (see  Bromus  inermis),  Z'oL, 
Bromus  adoensis,  Puccin.ia  glumarum, 
■   263. 
'erectus,  Puccinia  glumarum,  2k^. 
inerrais,.  Helminthosporium  bromi, 
261.. 
Helminthosporium  giganteum,  261. 
Septoria  bromi,  167* 
sp.,  264- 
lanuginosus,  Piaccinia  glumarum,  2^3' 
macrostachys,  Puccinia  glumarum, 

263. 
maximus,  Puccinia  glumarum,  263* 
porteri  frondosus,  Puccinia  glumarum, 
•   263. 
purgans  latiglumis,  Puccinia  gluma-  - 

rum,  263. 
richardsonii,  Puccinia  glumarum,   • 

263. 
rigidus,  Puccinia  glumarum,  ■  263. ' 
secalinus,  Ophiobolus  cariceti,  262. 
sp. ,  Puccinia  graminis,  263* 
spp.,  Puccinia  clematidis,  262. 
smut,  263 • 
Brown  leaf  spot,  pecan,  390* 
Brown  patch,  bent  grass,  2G0.  '  • 
blue  grass,  260. 
■fescue  grass,  26O. 
red  top,.  2G0. 
Brown  rot,  apple,  314. 
apricot,  355* 
cherry,  353,  489. 
choke  cherry,  413* 
peach,  330,  484,  485. 
plum,  346,  408. 
Br:)wn  rot  gummosis ,.  citrus,  382. 
Brown  spot,  corn,  237,  471. 

tobacco,  lzj.3« 
Brown  trunk  rot,  western  larch,  398. 
Brussels  sprouts,  blackleg,  I09 . 

black  rot,  IO9. 
Buckeye,  California,  leaf  spot,  411. 
Buckeye,  leaf  blotch,  41I. 
Buckeye  rot,  tomato,  6G. 
Buckthorn,  crown  rust,  4II. 


Bud  rot,  peony,  442>  '^r43' 
Bunched  red  roots,  celery,  149 • 
Bunt,  rye,  219 . 

■wheat,  1G6,  169,  463,  464. 
Bur  clover,  leaf  spot,  255* 
Bursa  bursa-pastoris ,  white  rust,  45-'-' 
Butternut,  melanconis,  412. 
Buttonweed,  (see  Diodia  teres),  453* 
Butt  rot,  scarlet  oak,  424* 

silver  fir,  394. 

western  hemlock,  397* 
■white  elm,  41^* 
Buxus  sempervirens,  (see  box),  434* 


Cabbage,  .Alternaria,  5« 

blackleg,  5,  I06. 

black imo Id,  107* 

black  rot,  5,  IO4. 

club  root,  100. 

downy  mildew,  108. 

drop,  109.' 

dying,  IO9. 

head  rot,  IO9. 

lack  of  heading,  IO9. 
.leaf  spot,  107, 

Rhizoctonia  solani,  109» 

ring  spot,  I08. 

root  knot,  109* 

root  rot,  109. 

slimy  soft  rot,  I08. 

soft  .rot,  109. 

stem  rot,  109* 

yellowing,  109- 

yellows,  4>  102. 
Cactus,  charcoal  spot,  451* 

damping  off,  451* 
Caeoma  nbietis-canadensis,  (see  Me- 

l^mpsora  abietis-canadensis ) ,  397* 
Calamagrostis  americana,  Claviceps 

purpurea,  2d1. 
Calico,  potato,  4?  41»  42* 
Galla  lily,  soft  rot,  434. 
Callistephus  chinensis,  (see  China 

aster) ,  433 • 
Calyptospora  goepportiana,  Vaocinium 

sp. ,  4^1* 
Camarosporium  eleagnellum,  Eleagnus 

angustifolia,  4-'-5* 
Camellia  japonica,  (see  camellia), 

434-  ■ 

leaf  spot,  434* 
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camphor,  anthraonoso ,  ^12. 

canker,  4I2. 

leaf  spot,  412. 

Pestalozzia'  sp.,  4I2. 
Cano  blight,  our  rant,  373' 

raspberry,  (f:>^,    j7^* 

wild  rose,  '^Kr^* 


Cariker,  apple,  314'  31^* 
bark,  apple,  314* 
Botryosphaeria ,  wild  rose,  44^* 
citrus,  377. 

Creonectria,  sweet  birch,  l\11, 
Cytospora,  apple,  31't* 

Balm  of  Gilead  poplar,  i/zG. 

black  Cottonwood  poplar,  4^7' 

Carolina  poplar,  4^^' 

elder,'  415" 

mountain  ash,  410* 

poplar,  4'^7' 

quaking  aspen  poplar,  4'^7* 

red  alder,  4'-*9  • 

western  choke  cherry,  413* 

willow,  431* 
.'  '  "Diplodia,  camphor,  412. 

fig,  386.' 
European,  apple,  ^0G» 

poplar,  428' 
fig,  306. 

Pusarium,  Humulus  lupulus,  4'J^' 
Fusicoocum,  apple,  314' 

chestnut,  4-^'t* 
Leptosphaeria,  apple,  31') • 

wild  rose,  ^o. 
Lombardy  poplar,  l^zG* 
Macrophoma,  fig,  38^* 
miscellaneous  bark,  apnle,  314* 
Myxosporium,  apple,  314* 
Neotria,  apple,  30^* 

pear,    328. 

walnut,    391* 
physiological,    pear, 
pox,    apple,    31^ • 
Rosellinia,    hickory, 
Septobasidium,    apple, 

pear,    328. 
sequoia,   408- 
Sphaeropsis,    elm,    417* 

white  elm,    a^i6. 
Tubercularia,    fig,    386. 
sycamore,   430* 
walnut,    39 !• 
Cantaloupe,   Alternaria,    G, 
anthracnose,    112. 


328. 

^19- 
31'3- 


bacterial  wilt,  112,  II4. 

downy  mildew,  113 « 

fruit  spot,  114' 

hail  injury,  ILi* 

leaf  blight,  112. 

leaf  mold,  112. 

leaf  spot,  114* 

mosaic,  113* 

root  knot,  114« 

southern  blight,  11/,.. 

spr&y  injury,  11/^. 

wilt,  IL'^. 
Caprioln  dactylon,  Helminthosporium 
gigantoum,  261. 

Puccinla  cynodontis,  2b2. 
Carnation,  alternariose,  /r34' 

chlorosis,  435* 

root  knot,  434* 

rust,  i;3'i-' 

stem  rot,  434* 

white  tip,  435* 

wilt,    /p34* 
Carrot,    Bacillus   cirotovjrus,    5* 

black   rot,    145 • 

leaf  blight,    145. 

leaf  spot,    145. 

nf,matodo,    1/,.^. 

Rio  Gr;indo   diooare,    3»    145* 

soft   rjt,    145. 

watu^ry  soft  rot,  145 • 
Cascara,  leaf  rust,  412. 

loaf  spot,  412. 
Ca'stanea  dcntata,  (see  chestnut),  413* 
Castilleja  angustif olia,  (see  Indian* 

paint  brush),  45^* 
Catalpu  bignonioides,  (sec  catalpa), 
412. 

catalpa,  (see  C'italpa),  412. 

leaf  spot,  '^12,  ^..13' 

Phyllosticta  catalpae,  Z-12. 

powdery  mildew,  i^l^* 

sp.,  (see  cat;jlpa),  <;pl2. 
Catfaoe,  tomato,  Gy * 
Catkin  deformation,  mountain  alder, 

/,09. 

Cauliflower,  blnckl-g,  110. 

black  rot,  IO9. 

club  root-,  110. 

peppery  spot,  109. 

ring  S2:)ot,  110. 

stem  r  jt,    110. 
Ceanothus   volutinus,    Cylindrosporium 
■  cei.inothi,    '■\^2. 


Too 


Cedar    ■),=  .  -p  -u-,  . 

r   le.,f  blight,    oi.^.        ^ 


Cedar    njcj-f' 

,      ^st,    apple     /8p 

_  /see  also   rist        pf:        ' 
^^;^^r^    White,    rJs^   f  ^/* 
Cedar,    yolj-nv  '    ^^-r. 

°°^-y/b'ot:;i:r,^'  ^^^- 

blacic  heart    ^',f^^^  ^P'^t,    i^g. 
bunched   red   rW* 

T'-^y  blight,  1/7    ■ 

,^^°st  injury,'  ijl' 
^-rt  rot,  i8.^^* 
^^te  blight,   4     -j.^ 

'''^  -ot,    i.f/ 
^l^rne  mold,    ^n 

stem  browning     j-q 
watery   soft   rot     'f-ft 
yellow's,    2  ;'    -^^f^* 

""rea  oyarms.    f,-      . 
^e,-^haleuro3  vlr.J^^' 

c-oospo.a  aiL:r:r'h'T'^^^-  313. 

«pa,  eel.:;:  !%r''-  ^'-5. 

ac,,,  '''^i'^e,    hors«rad,-cK 
asparapi      .-.^  --^^ct-ish,    im 

^-^-":  bSrs^  ^4/''- 

sugar  beet,    i^^' 

blit^^^^  ^^-d'  ill 

^plleana,    fi^     ^^   373.. 
^itruiii^      ■*'    Pe^oh,   3/^. 

°^"^"ta,    bean,    %^^^- 
cowpea,    167     p^r 
°^°urbitae     ..y:    ^56. 
f-Sellif:;Jf^taloup,, 

J--'   Paoan,''3o^^--b,    1^,. 
gossypij,^      ^'    -J->'^' 


I6l 


'^^ji.    apple,    ?!/ 

"?^i--l^^,    (see   0      '^''    249. 
"icotianae      Tk        ^^"^^  S^ 
Pers.nata    'n      ''°°^'    ^2. 
Rhubarb,    2. -''"''    ^59. 
SP-,    clover,    255 

mulberry,    5^;       •    . 

mustard,    112 

P^^PPer,    160.* 

rhubarb,    160. 

""Unit  ^°"'    258.      ^ 

155  *"^^*"«=-e,   parsley, 

^«-L  diseases      i^/i 
■^■^^    diseases   -P-iv,     i. 

nil  t     t^^^s,   166. 
"ew  hasts,    166,    167 
";•'  locations,  '167^- 

0..:^™ -t;  rs.'^"°^  ^"  ^922, 166. 

°''^-aoypa;i"'n:X/'^*^to,    6,    69. 

Chaet.ohloa   italioa   ™%''  "W- 

^^^"".    Solelt?;,''!*^-*^.    264. 
Cha„oaf  .^;, 

crjr,    1         '    353,   48q„ 
^^^P  losses,    48q 
crown  g,ii/4«9. 

^-^^^    -Jury;5J55. 
r,-i+       vr-^     -^-^ 


( 


CI 

i 


^perfect  pol'?i„,y,„ 

i^-^f  spot,  351,  48g^;".  355. 
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powdery  mildew,  354* 

root  trouble,  ^55* 

scab,  354* 

spray  injury,  355. 

winter  injury,  355* 
Cherry^,  black,  black  knot,  413» 

leaf  SQot,  413. 

Polyporus  sulphureus,  4^3 • 

powdery  mildew,  413* 
Cherry,  choke,  anthracnose,  4-'-3« 

brown  rot,  413* 

powdery  mildew,  413* 

rust,  413* 

Volutella  nectrioides,  413' 
Cherry,  western  choke,  black  knot,  413* 

canker,  413* 

leaf  blisters,  413» 

leaf  injury,  413* 

solerotiniose,  413« 
Chestnut,  blight,  ^13- 

canker,  /\-l^* 

leaf  spot,  415* 

Nuramularia  sp.,  4^5* 

powdery  mildew,  415* 
Chicory,  root  knot,  149* 
Chinese  cabbage,  Aphelenchus  olesis- 
tus,  3» 

leaf  nematode,  110. 

new  leaf  disease,  110. 
Chlorosis,  bean,  ^^, 

carnation,  435* 

currant,  373* 

maple,  423* 

peach,  345" 

peanut,  IbO. 

plum,  351* 

soyoean,  257. 

sweet  potato,. 89 • 

wild  rose,  447* 
Chocolate  spot,  horse  bean,  259* 
Chrysanthemum  hortorum,  (see  chrysan- 
themum), 435* 

leaf  spot,  435. 

powdery  mildew,  435* 
Chrysomyxa  weirii,  Engelmann  spruce, 

408. 

Oinnamomum  camphora,  (see  camphor),  412- 
Citron, ' anthracnose,  114* 
Citrus,  anthracnose,  3ol* 

blast,  381. 

blight,  383. 

blossom  end  rot,  3^2. 

blue  mold  rot,  38l» 


brown  rot  gummosis,  382. 
canker,  377* 
damping  off,  383* 
die-back,  3^3 • 
foot  rot,  382. 
frost  injury,  37^* 
fruit  rot,  381. 
gummosis,  3^2. 
lime  withe rtip,  3^3* 
melanose,  379* 
mottle  leaf,  383. 
nailhead  rust,  382. 
oil  burn,  383* 
psorosis,  '^Qz* 
scab,  37^* 
scaly  bark,  382. 

Septobasidium  pedicellatum,  3^3»- 
sooty  mold,  '^8^. 
spray  injury,  383. 
star  melanose,  383* 
stem  end  rot,  380. 
sulphur  sunburn,  3^3* 
wither  tip,  '^Ql. 
Cladosporium  carpophilum,  apricot, 35^' 

cherry,  354* 

peach,  338,  484,  485. 

plum,  35^* 
cucumerinum,  cantaloupe,  114* 

cucumber,  II8. 
fulvum,  tomato,  64* 
herbarum  citricolum,  citrus,  382. 
paeoniae,  peony,  443* 
sp. ,  corn,  240. 

snapdragon,  449* 
vitiaolum,  grape,  3^1* 
Clasterosporium  caricinum,  Scirpus 

occidentalis,  459* 
laciniariae,  Liatris  graminifolLa, 

457- 

Calviceps  purpurea,  Agropyron  repens, 
261.- 

Agropyron  smithii„  261. 

barley,  224. 

C^alamagrostis  americana,  261. 

Elymus  macounii,  261. 

rye,   2l8,   465, .  4GG.' 

Spartina   pectinata,    261.  ■ 

wheat,    212. 
Clematis,   rust,    43^* 

yirg-iniana,    (see  clematis),   436- 
Clitocybe   sp. ,    peach,    344*  ^ 

spp.r  grape,    3^1*  \ 

Cloud,    apple,   319,    320. 
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Clover,  anthracnose,  254* 
dodder,  255* 
leaf  spot,  MaGrosporium,  255* 

Pseudopez-iza^  254* 

Sphaerulina,    254* 
mold,    255*  '  ' 

mosaic,    255' 
nematode,    1G8,    254'   ' 
powdery  raildev/,-  1d8/  25O.  '- 
root   rots,    2^3 • 

Pusarium,    253'* 

Sclerotinia-,  253* 
rusts,  253* 
sooty  spot,  255* 
spot,  255* 
Club  root,  cabbage,  100. 

cauliflower,  110. 
Coccomyces  hieraalis,  eberry,  3^1 »  4"9 • 
lutescens,  black- cherry ,  413* 
prunophorae,  choke  cherry,  Al^. 

plum,  349-   ■  ■'   '  ■ 

Coconut,  literature,  392- 
Coffea  spp. ,  (see  coffee ), ■45^* " 
Coffee,  leaf  spot,  452. 
Coffee  tree,  Kentucky,  Coniothyrium 

olivaceum  gymnocladi,"  41^)" 
Ccleosporium  delicatuluni,  Arizona  long- 
..  leaf  pine,  4OO. 

Corsican  pine,  4'-^l* 

Euthamia  spp.,  453* 
.loblolly  pine,  4-07' 

long  leaf  pit|e,  401* 

pitch  pine,  4^3 •' ' 

pond  pine,  4*^3*  • 

red  pine,-  403*' 

shortleaf  pine,  4^0.  •  • 

slash  or  swamp  pine,  393'  '- 
helianthi,  Helianthus  spp.,  455' 

jack  pine,  400* 

scrub  pine,  4^7' 

shortleaf  pine,  400* 
inconspicuum,  coreopsis,  4^2. 

longleuf  pinS:,:  401.  ■ 

shortleaf  pine,  ^00 . 
narcissi,  monarda,  44-1*  .  -    ,  ' 
solidaginis,  Aster  .sp..,  ,451.. 

China  aster,  433* 
sp.,  Verbesina  spp.,  4^1* • 
terebinthinaceae,  loblolly  pine,  4O7. 

longleaf  pine,  401* 

Parthenium  integrif olium,  45^* 

pitch  pine,  4^3* 

pond  pine,  403*        ' 


shortleaf  pine,  AOO. 
Silphium  spp.,  4^0. 
vernoniue,  shortleaf  pine,  4*^0. 
Collaborators,  list  of,  Supi.  29. 
Collar  blight,  tomato,  65* 
Collar  rot,  apple,  304- 
Colletotrichum  antirrhini,  snapdragon, 
448.' 
atramentarium,  potato,  ^h. 
cerea'le,^  barley,  224. 
oats",  230. 
rye,  217. 
Sudan  grass,  260. 
wheat,  209. 
circinans,  onion,  99* 
falcatum,  sugar  cane,  I30. 
gloeosporioides,  avocado,  386. 
citrus,  381* 
mango,  y^'J > 
gossypii,  cotton,  4^1* 
graminicolum,  corn,  24O. 
kentiae,  Kentia  balmoreana,  439* 
lagenarium,  cantaloupe,  112. 
citron,  II4. 
cucumber,  117* 
watermelon,  120. 
lindemv^thianum,  bean,  '^1,   479»  4^0. 

lima  bean,  97* 
phomoides,  tomato,  66. 
pisi,  pea,  159 . 
sp. ,  cotton,  128. 
pine,  407. 
sorghum,  246. 
spinaceue,  spinach,  162. 
trifolii,  alfalfa,  248. 
clover,  254' 
sweet  clover,  235' 
Collybia  velutipes,  horsechcstnut, 

420. 
Common  scab,  potato,  24. 
Cone  rust,  hemlock,  397* 
Conifers,  diseases,  394* 
Coniothyrium  fuckolii,  (sec  Leptos- 
phaeria  coniothyrium)  ,  3j-5» 
•  44G. 
hellebori,  hellebore,  43^» 
olivaceum  gymnocladi,  Kentucky 
coffee  tree,  4^5' 
Control  measures,  progress,  5* 
mosaic,  5* 

potato  late  blight,  10. 
Copper  injury,  apole,  316. 
Coral  spot,  horsechestnut,  42O. 


i 
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Coreopsis,  rust,  45^. 

spp.,  (see  coreopsis),  4^2. 
Cork  spot,  plum,  35I. 
Corn,  anthracnose,  24O. 

bacterial  stalk  rot,  16G,  1G8,  238. 
bacterial  wilt,  237. 
Bacterium  dissolvens,  166. 
blackened  cob,  240. 
black  mold,  240. 
brown  spot,  237,  471. 
crop  losses,  462,  471,  472. 
Eiplodia  seedling  blight,  166. 
dry  rot,  23G.  , 
ear  mold,  236. 
ear  rots,  236,  472. 
head  smut,  1G8, '233. 
Helminthosporium  leaf  blight,  iGG. 
Heiminthosporium  sp.  ,  23'5  . 
.  leaf  blight,  239- 
leaf  rust,  472. 
leaf,  spots,  240. 
mosaic,  1G8,  238. 
purple  sheath  spot,  24O. 
root  rots,  233- 

'Fusariun,  233,  47 1,  A72. 
Gibberella,  233. 
rust,  233. 

smut,  iGG,    231,  471. 
stalk  rots,  233. 

bacterial,  168,  238. 
Fusarium,  233* 
Gibberella,  233. 
yellow  speck,  240. 
Gornus  nuttallii,  (see  dogwood),  415. 
Corroded  roots,  ginseng,  1^1. 
Corrugated  mosaic,  potato,  41* 
Goriscan  pine,  rust,  4'^1' 
Cortioium  laetuin,  fig,  386. 
stevensii,  pear,  328. 
tomato»f  2. 
vagum,  bean,  96 • 
potato,  19. 
sugar  beet,  134' 
tomato,  59* 
vagum  solani,  strawberry,  ^^G. 
Corylus  californico,  (see  California 

hazelnut),  418. 
Corynoum  bei jerinckii,  apricot,  35^* 
peach,  342* 
juniperinum,  giant  arborvitae, 

394- 

Cosmos  sp.,  (see  oosmos ) ,  43^' 
wilt,  436. 


Coton&aster  horizontalis,  (see  co- 

toner,ster),  435* 
Cotoneester,  Phyllosticta  horizon- 
talis, 435. 
Cotton,  ungul'-ir  leaf  spot,  12^,  /\Sl» 

anthracnose,  123,  i^Ql. 

Ascochyta  blight,  I2S. 

boll  rots,  128. 

crop  losses,  4^2,  4^1" 

Fusarium  v;ilt,  I24,  ^-Sl. 

leaf  spot,  Alternaria,  128. 
Cercospora,  128. 

potash  hunger,  I29 . 

root  knot,  I28,  481. 

root  rot,  126. 

rust,  128. 

sooty  mold,  I29. 

sore  shin,  I28. 

sunburn,  I29 . 

Texas  rjot  rot,  I2G. 

wilt,  Fusarium,  I24,  ^Ql. 
Covered  kernel  smut,  sorghum,  245* 
Covered  smut,  barley,  219 ,  4G7,  468. 

oats,  4G9,  470. 
Cowpea ,  Alternaria  atrans,  166,  2^G. 

aphid  injury,  2^6. 

bacterial  spot,  2^(~). 

Bacterium  vignae,  166,  25G. 

Cercospora  cruonta,  iG"] . 

leaf  epct,  Amerosporium,  25G.  .• 
Cercospora,  256. 

mosaic,  168,  2^6. 

powdery  mildew,  256. 

root  rot,  256. 

rust,  256. 

sunburn,  256. 

wilt,  Fusarium,  2^6. 
Cranberry,  bxttf;r  rot,  375* 

blight,  375. 

early  rot,  375* 

end  rot,  375* 

false  blossom,  375» 

fruit  rots,  374* 

Fusiooccura  putrefaciens,    374'    375' 

Glomerolla   ruf :)maculans  vaccinii, 

574- 

hard   rot,    375* 
leaf  smudge,    375' 
Phomopsis,    575* 
red   leaf  spot,   375* 
roseblvvom,    374,    375 • 
oclorotinia    oxycocoi,    375* 
Sporonoma   oxycocci,   375* 
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storage  rot,  375* 
Crataegus  chrysooarpus ,  (see  hawthorn), 
418. 
douglasi,  (see  hawthorn),  l[lo. 
oxyacsntha,  (see  hawthorn),  41^* 
spp. ,  (see  hawthorn),  dl3. 
Creoneotria  coocinea,  sweet  birch,  411* 
Cress,  stem  rot,  110. 
Crimson  clover,  (see  clover),  253- 
Crinkled  joint,  wheat,  215. 
Crinkle,  potato,  4>  41* 
Cronartium  cerebrum,  jack  pine,  ^^0- 
scrub  pine,  407* 
oomptoniae,  lodgepole  pine,  399* 
filarnentosum,  lodgepole  pine,  399' 
harknessii,  Indian  paint  brush,  45^* 
lodgepole  pine,  399* 
western  yellow  pine,  4^2. 
helianthi,  jack  pine,  l^QO. 
pyriforme,  western  yellov/  pine,  4^2. 
ribicolci,  black  currant,  405* 
Ribes  cynosbati,  4^5* 
nigrum,  ^O^j. 
rotundi folium,  4^5' 
'         spp.,  459. 

Western  white  pine,  401' 
white  pine,  404" 
strobilinum,  pine,  /'^OQ. 
Crop  losses,  4^2. 

apple,  462,  4.82,  483. 
barley,  462,  4G7,  468. 
.  bean,  462,  479,  480'. 
cherry,  4^9* 
corn,  4G2,  471,  472. 
cotton,  4d2,  481. 
S^^ape,  4-90* 
oats,  462,  46%  470. 
peach,  462,  ^84,  485. 
pear,  48(5,  467. 
plum,  4^S* 

potato,  4G2,  473,  474,  475,  47G. 
raspberry,  490* 
rye,  462,  465,  AbG . 
sweet  potato,  462,  477. 
tomato,  478. 
wheat,  4d2,  4G3,  464. 
Crown  gall,  almond,  391* 
apple,  yod. 
apricot,  256. 
blackberry,  372. 
cherry,  354* 
gra^e,  ^Gl. 
peach,  344* 


pear,  328. 

pecan,  390*" 

plum,  350* 

raspberry,  3^3 • 

sugar  beet,  134* 

wild  rose,  44^* 

willow,  431' 
Crown  rot,  rhubarb,  16O. 

spinach,  lG3' 

sugar  beet,  134* 
Crown  rust,  buckthorn^  411» 

oats,  227,  4G9,  470. 

Rhamnus  cathartica,  229* 
Crown  wart,  alfalfa,  248. 
Cruoifers,  diseases  of,  100. 
Cryptantha  intermedia,-  Synchytrium 

myosotidis,  452* 
Cryptosporella  viticDla,  grape,  '^Gl. 
Cryptosporium  pini,  white  pine,  4'^4' 
Cryptostictis  sp. ,  rhododendron,  4^t4. 
Cucumber,  angular  leaf  spot,  117» 

anthracnose,  117"«/ 

damping  off,  II9 . 

downy  mildew,  I18. 

leaf  spot,  Alternaria,  II8. 
Macrosporium,  119* 

mosaic,  llG. 

powdery  mildew,  II9. 

root  knot,  119- 

scab,  118. 

slime  mould,  119« 

stem  rot,-  119* 

white  tips,  II9. 

wilt»  ■  bacterial,  114- 
Pusarium,  119* 
Cucurbits,  diseases  of,  112, 
Curly  dwarf,  potato,  4>  4^'  4^' 

(see  mosaic  ) ,  4'^* 
Curly  top,  sugar  beet,  133 • 

Swiss  chard,  1G3. 
Currant,  anthracnose,  373* 

cane  blight,  373* 

chlorosis,  373* 

leaf  spot,  Cercospora,  373* 
Mycosphaerella,  373* 
Septoria,  373* 

root  rot,  373* 
Cuscuta  sp. ,  clover,  255* 
sunflower,  259* 

spp.,  alfalfa,  249. 
Cylindrospor ium  calif ornicum,  Oregon 
ash,  410 • 

ceanothi,  Ceanothus  velutinus,  452" 


i 
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parii,  aprioot,  35^* 

(see  Cocoomyoes  prunophorae) , 
413. 
sp.,  dwarf  maple,  42O. 

hawthorn,  41^* 
spiraeioolum^  Spiraea  douglasii,  4^0. 
Cynodon  dactylon,  (see  Gapriola  dao- 

tylon),  261. 
Cystospora  batata,  sweet  potato,'  5, 

86,  477. 

Cytospora  canker,  apple,"  315* 

chrysosperma,  Balm  of  Gilead  pop- 
lar, 42G. 

blaok  cottonwojd  poplar,  4^7' 

Carolina  poplar,  L2.^. 

elder,  415. 

mountain  ash,  410* 

poplar,  4^7* 

quaking  aspen  poplar,  427* 

western  chok-e  oherry,  413* 

willow,  431'  ' 
sp. ,  apple,  315.       •     ■ 

red  older,  4^^  • 


Daotylis  glomerata,  Erysiphe  gruminis, 
261. 

Puooinia  graminis,  263* 

Uromyoes  dactylidis,  167^  264"« 
Daedalea  berkeloyi,  pine,  4*^7* 
Pahlia,  mosaic,  435* 

powdery  mildew,  435* 

root  knot,  435* 

root  rot,  435* 

sp.,  (see  dahlia),  435* 

wilt,  435* 

yellows,  435* 
Damping  off,  caQtus,  451* 

celery,  149* 

citrus,  3^3* 

cucumber,  119* 

eggplant,  I50. 

lettuce,  15^' 

mangel,  155' 

pea,  159. 

radish.  111. 

red  pine,  4^3* 

sc jtch  pine,  4^7* 

spinach,  1G2. 

sugar  beet,  134* 

tobaoco,  143* 

tomato,  65* 


v/hite  pine,  4^4* 

Dartrose,  (see  black  dot) ,  4^' 

Date,  leaf  spot,  3^6. 

Datura  stramonium,  leaf  blight,  452* 
tatula,  leaf  blight,  453. 

Dead  arm,  grape,  3^1* 

Decay  of  stalk,  sorghum,  246. 

Decaying  seed  pieces,  potato,  45* 

Decay,  watermelon,  122. 

Degeneration  diseases,  potato,  4^* 

Delphinium  sp.  ,  (see  larkspur),  //-O. 

Dendrophoma  "obscu'rans,  strawberry, 
3G6. 

Dewberry,  (see  blackberry),  373* 

Dianthus  caryophyllus,  (see  carna- 
tion), 434. 

Diaporthe  batata tis,  sweet  potato, 

■    87. 

juglandis,  (see  Melanconis  jug- 
land  is),  412. 

phaseolorum,  lima  bean,  97* 
Didymella  chamaeojiparissi,  Lyoopodium 
complanotum  flabellif ^rme,  457* 

sp. ,  camellia,  434* 
Didymellina  iridia,  iris,  439 • 
Die-back,  citrus,  383' 

mango,  387* 

peach,  34^r' 
Digitalis  purpurea,  new  abnormality, 

435- 

Digitaria  sanguinalis,  (see  Synthe- • 

risma  sanguinalis),  2b2. 
Dimerium  sp.,  western  hemlock,  397* 
Dimerosporium  collinsii,  v/estern 

service  berry,  429* 
Diodia  teres,  rust,  453* 
Diplooarpon  rosae,  (see  Actinonema 

rosae) ,  ';45*  • 

Diplodia,  corn,  16G. 

gossypina,  cotton,  12o. 
rvitalensis,  citrus,  380. 

mango,  3^7* 
sp. ,  camphor,  412. 

citnaa,  3^2.        ,    . 
watermelon,  121. 
suberina,  chestnut  oak,  425* 
sycina  syncophila,  fig,  386 • 
'   t^xi,  western  yew,  l\Q%. 
\     tuberiopla,  swefet  potato, .87 • 

zeae,  corn,  236. 
Disease  caused  by  Septoria  spp., 

wheat,  209. 
Disease,  fruit  or  blossom,  tomato,  66. 
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Eiseases  of  stem,  tomato,  d^* 
Diseases  for  observation,  cereals, 

167. 
Diseases  of  pome  fruits,  273* 
Diseases  of  stone  fruits,  350* 
Distiohlis  spicata,  Puccinin  subnitens, 

2G3. 
Dock,  leaf  spot,  453« 
Dodder,  alfalfa,  249. 

clover,  255' 

sunflower, . 259* 
Dogwood,  European  canker,  4-'-5* 

powdery  mildew,  415 • 
Dothichiza,  apple,  314* 

populea,  poplar,  428. 
Dothidella  ulmea,  (see  Gnoraonia  ulmea), 

415. 
Dothiorella  pinastri,  scotch  pine,  4*-'7* 
Double  blossom,  blackberry,  373* 
Douglas  fir  blight,  balsam  fir,  395* 

Douglas  fir,  396. 

hemlock,  396,  397. 

Japanese  larch,  .39^ >  399*  ■ 

western  hemlock,  397' 

western  larch,  399* 
Douglas  fir  mistletoe,.  Douglas  fir, 

396. 
Downy  mildew,  alfalfa,  248. 

cabbage,  IO8. 

cantaloupe, ,  113* 

cucumber,  I18. 

grape,  358. 

Humulus    lupulus,    35^* 

lettuce,  3f  153* 

lima  bean,  9^* 

onion,  99* 

pea,  159. 

pumpkin,  II9.  . 

radish,  111. 

soybean,  256. 

spinach,  Ibl. 

squash,  I19. 

sunflower,  259. 

watermelon,  123. 
Drop,  .cabbage,  IO9 . 

lettuce,.  151. 
Dropsy,  geranium,  438. 
Drought  injury,  apple,  ,315. 

potato,  51. 

sycamore,  430' 

watermelon,  123.. 
Drought* spot,  apple,  315. 
Dry  rot,  apple,  3I/I. 


corn,  236. 

gladiolus,  438* 

sweet  potato,  87* 

white  pine,  4*-^3» 
Dry  rot  canker,  sugar  beet,  134* 
Duchesnea  indica,  Peronospora  poten- 

tillae,  453. 
Dusting,  6. 

celery,  6. 

versus  spraying,  apple,  31°« 
Dwarfing,  lettuce,  1^2,  154* 
Dying,  cabbage,  109» 
Dying  of  needles,  pitch  pine,  4^3' 


E 


446, 


Earlea  speciosa,  wild  rose, 

spp . ,  wi Id  rose ,  //^S . 
Early  blight,  celery,  I47. 

potato,  11,  475,  476. 

tomato,  59,  470. 
Early  meadow  rue,  (see  Thaliotrum 

dioicum),  /\.Gl* 
Early  rot,  cranberry,  375* 
Ear  mold,  corn,  236. 
Ear  rot,  corn,  235,  472. 
Eastern  blue  stem,  raspberry,  3^9* 
Echinodontium  tinotorium,  Engelmann 
spruce,  408. 

lowland  fir,  395. 

Western  hemlock,  397* 
Ecological  observations,  3* 
Eggplant,  damping  off,  I50. 

blight,  150. 

fruit  rot,  149* 

leaf  spot,  149,  150. 

mosaic,  I50. 

Phytophthora  terrestris,  I50. 

undetermined  disease,  I5O. 

Wilt,  150. 
Elaeagnus  angustif olia,  Camarosporium 

elaeagnellum,  415* 
Elder,  canker,  4^5' 
Elder,  marsh,  Aecidium  ivae,  ^1^- 
Elousine  indica,  Helminthosporium 

giganteum,  26 1. 
Elfvingia  megaloma,  white  elm,  41^» 
Elm,  anthracnose,  41^ »  417* 

canker,  i^l"] » 

slime  flux,  4^7* 

Texas  root  rot,  417* 

twig  blight,  417. 
Elm,  slippery,  anthraonose,  4^^* 
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Kim,  white,  aborted  nuts,  ^1^*. 

anthraonose,  4-^6. 

butt  rot,  znG. 

canker,  4I0.. 

M%crophoma  sp.,  41^* 

pov/dery  mildew,  41^' 

red  heart  rot,  A16. 

twig  blight,  41b. 

wood  rot,  L^lG, 
Elm,  wing,  anthracnose,  415* 
Elymus  canadensis,  Erysiphe  graminis, 
261.   , 
Phyllachora  .graminis,  262. 
Puccinia  graminis,  263. 

macounii.,  Claviceps  purpurea,  2G1. 

spp.,  Puocinia  olematidis,  2G2. 

virginicus,  Helminthosporium  gi- 
ganteum,  26I. 
Puccinia  graminis,  2G3« 
Empoasoa  mali,  bean,  9^« 

potato,  37* 
Endiv.e,  heart  rot,  I50. 

watery  soft  rot,  1^0. 
Endothia  parasitica,  chestnut,  413. 
End  rot,  cranberry,  375* 
Entomosporium  thumenii,  hawthorn,  418. 
Epilobium  angustif olium,  (see  fireweed), 

454- 

Eradication,  barberry,  19O. 
Eragrostis  cilianensis,  Helminthospo- 
rium giganteum,  2GI. 
peotinacea,  Helminthosporium 
giganteum,  2G1. 
Ergot,  barley,,  224. 
rye,  2l8,  465,  4GG. 
wheat,  16G,  212. 
Erigeron  annuus,  Ophiobolus  tenellus, 

Er:)dium  moschatum,  Synchytrium  papil- 
la tum,  453- 
Erysiphe  oichoracearum,  ohrysanthemura, 

435. 

ououmber,  II9. 
;     dahlia,  435. 

g  Jlden  glow,  438. 

phlox,  443- 

sunflower,  259 • 

zinnia,  451* 
oommunis,  (see  E.  polygoni),  /'61. 
graminis,  Agropyron  repcns,  2bl. 

Agropyron  tenerum,  2G1. 

Agrostis   palustris,    261. 

barley,  224. 


Dactylis  glomerata,  261. 

Elymus  canadensis,  2G1, 

oats,  231. 

Poa  pratensic,    261. 

rye,    217. 

wheat,  214, 
polyg'jni,  bean,  '95. 

cov/peu,  25G. 

cucumber,  119* 

lupine,  440 • 

_Lupinus  perennis,  457* 

matrimony  vine,  ^',4-^« 

Oenothera  sp. ,  45^' 

pea ,  I5G . 

radish,  3,  111. 

Vicia  americnna,  4^1» 
sp. ,  clover,  25O. 
Escarole,  mosaic,  l^l* 

watery  s jf t  rot,  I5I. 
Euonymus  atropurpurea,  (see  euony- 

mus) ,  43^' 
Japanese,  powdery  mildew,  43^* 
japonious,  (see  Jap:mese  euony- 
mus), 43^  • 
powdery  mildew,  43^* 
spp.,  anthraonose,  43c>« 

leaf  spot,  ^-';^G. 
Euphorbia  pulcherrina,  (see  poin- 

sottia),  /t43* 
spp.,  Uromyces  spp.,  453* 
Eurjpean  canker,  spple,  306. 
dogwood,  ..15. 
pear,  328. 
poplf-,  r ,  ^^ZQ . 
scarlet  oak,  '\2i\. 
willow,  431* 
Euthamia  spp.,  rust,  /-53» 
Exidia  glandulosa,  mountain  maple, 

422. 
Exoasous  amentorum,  (see  E.  tosqui- 

notii),  409. 
cerasi,  (see  Taphrina  cerasi), 

413. 
c  ommuni  s ,  p lum ,  34^ • 
deformans,  peach,  335 ^  4^4*  4^5* 
pruni,  plum,  34^* 
tosquinotii,  mountain  alder,  409' 
Exobesidiuin  oxyoocci,  cranberry, 

374.  375. 

vacoinii,  cranberry,  375* 
kinnikinniok,  45^* 
mnnzanita,  457* 
rhododendron,  444* 
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^Ezosparium  ooncentrioum,    Euonymus    spp. , 
43G. 
palmivorum,    date,    3""* 
palm,    442* 


Fabraea  maculata ,    pear,    3^7 >    4""»    4^7 • 

quince,    329* 
Failure   of  rye,    219 . 
Pulse  blossom,   cranberry,    375* 
Flase   smut,    palm,   44^* 
Favjlus   salicis,    poplar,   429* 
Fern,    brake,    fir-forn   rust,   ^|-54* 
Fertilizer  burning,    potato,    ^Z. 
Fescue  grass,    brown  patch,    26O. 
Festuoa   elatior,    Puccinia   coronate,    2b2. 

spp.,    winter    injury,    265* 
Field  crops,    diseases,    1,    2, 

geographical  distribution,    2. 

new  areas ,    2. 
pig,    anthracnose,   385* 

black  smut,    3^5 ♦ 

canker,    ^8G, 

leaf  blight,   385. 

leaf  spot,    385* 

limb  blight,   38^* 
'     root  knot,    ^SG» 
!    rust,   384. 
Fir,    Alpine,   matting,    395* 
Pir,    balsam,    Douglas   fir  blight,   395* 
/       fir-fern   rust,    395* 
Fir,   Douglas,    Douglas    fir  blight,    39^* 

Douglas    fir  mistletoe,    39^* 
•     red-brown  heartv/ood  butt  rot,   395* 
!    red-brown   sapwood   rot,    395* 

red  rot,  395* 

rot,  396. 
Fire  blight,  apple,  299,  319,  Z182. 

hawthorn,  418. 

pear,  4^6,  4^7* 

Prunus  triloba  plena,  '^xA^^-  ■ 

quin^.e,  329* 

service  berry,  4^9* 
Fireweed,  ^fir-f ireweed  rust,  454. 
Fir-fern  rust,  balsam  fir,  395. 

brake  fern,  ij'^i^- 

lowland  fir,  395. 

Osmunda  claytoniana,  395. 

silver  fir,    394* 
Fir-fireweed   rust,    fireweed,    454. 
Fir,    lowland,    fir-fern   rust,    395. 

Macrophoma   pa  re  a,   395* 


matting,    395' 

noedlo-cast,    395* 

red-br ovm  sapwjod   rot,    395* 

stringy  brewn  rot,    395^* 
Fir,    silver,    butt   rot,   394. 

fir-fern   rust,    39'r* 
Fir,   Veitch's,   Pusiooccum  abietinum, 

395* 

Flag   smut,    wheat,    1G7,    18O,    181. 
Flamrtiula   alnicola,    red  pine,   4'-'3' 
Flax,   heat  canker,    24^'j.. 

new  disease,  16G,  Z/'u^. 

pasmo,  24-'',.. 

Rhizootonia,  2/^. 

rust,  16G,  241» 

wilt,  18G,  243. 
Flowering  crab,  rust,  43^* 
Fly  speck,  apple,  309* 

plum,  350*. 
Foliage,  scalding,  pear,  328. 
Pomes  annosus.,  silver  fir^^  394 
■^  Western  hemlock,  397* 

applunatus,.  maple,  423* 

everhartii,,  paper  birch,  411* 

fraxinophilus,  ash,  410* 

igniarius,  apple,  315* 
Oregon  maple,  /p21, 
quaking  aspen  poplar,  427' 
rod  alder,  4*^  • 
willow,  431* 

laricis,  western  yellow  pine,  4^2. 

officinalis,  western  larch,  398* 

pinicola,  Douglas  fir,  395* 
lowland  fir,  595" 
white  pine,  4^3* 

ribis,  currant,  373* 

rimosus,  locust,  420» 
Foot  rot,  citrus,  382. 

lettuce,  154* 

rice,  2^1. 

sweet  potato,  85,  88,  477* 

wheat,  206,  207. 
Forage  crops,  diseases,  iG^-t    246. 
Forest  trees,  393* 

Formica  exseotoides,  white  pine,  4^4* 
Fraxinus  americana,  (see  white  ash), 

^09- 
lanceolata,  (see  green  ash),  4^* 
oregona,  (see  Oregon  ash),  410* 
pennsylvanica,  (see  red  ash),  4-'-'^* 
spp.,  (see  ash),  410* 

Freezing  injury,  potato,  ^1. 

Prenohing,  tobacco,  143* 
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Pros-eye,  apple,  2^3. 

tobaooo ,  142. 
Frost  injury,  apple,  273. 

apricot,  3^6« 

celery,  14.9; 

cherry,  355* 

citrus ,  37^* 

grape,  35?. 

lanon,  37^' 

lettuce,  1^2,  I54. 

mountain  ash,  410* 

orange,  37^* 

pea,  159. 

peach,  273,  345. 

pear,  273,  329. 

plum,  351* 

spinach,  lG3» 

squash,  II9. 

strawberry,  3^2. 

tomato,    65* 
Frosty  mildew,    peach,   344* 
Priiit  diseases    in   1922,    273. 
■  Fruit  drop,    squash,    119  • 
Fruit   rot,   Alternaria,   pepper,    l6o».~- 

cherry,    355* 

citrus,    30 1. 

cranberry,    374* 

grape,    3oO. 

miscellaneous,    apple,    313' 

Phomopsis,   eggplant,    1^. 

raspberry,   37^ 

strawberry,   3^5 
Fruit  spot,   apple,    304* 

cantaloupe,    114* 

quince,  330* 

tomato,  G7« 
Fuchsia,  mosaic,  43^* 

sp. ,    (see   fuchsia),    43^' 
Fuligo  septica,    tomato,   65- 

sp.,    strawberry,    3^7* 

violaceae,    sweet  potato,   89' 
JFusarium,    apple,    3^i-* 

asparagus,  144' 

batatatis ,  sweet  potato,  80,  477* 

bean,  2. 

conglutinans ,  cabbage,  102. 
kale,  110. 

conglutinans  callistephi,  China 
aster,  433* 

corn,  233' 

discolor  sulphureum,  potato,  47* 

eumartii,  potata,  47* 

hyperoxysporum,  sweet  potato,  80,  477' 


lima  bean,  97* 

lini,  flax,  243* 

lyo jpersioi,  tomato,  3»  55 >  47^* 

ma  Hi,  onion,  100. 

marcii  phaseoli,  bean,  95* 

monilif 011)13,    com,    235»    236. 

niverjTi.    wnterrn3lon,    122. 

oxysporum,    pooTto,    I4,    475 »    47^* 

sv'ofct  potato,    87. 
parasiticum,   Humulus   lupulus,   45^* 
pea,    2, 

poae.    corn,    235* 
potato,    .'17. 

radioicola,    potato,    4^. 
rubi,   blackberry,   373 •• 
sorghum,    240. 
sp.,    aiparPt^us    fern,    432* 

barley,    223. 

cabbage,    IO9. 

earn  ?it  ion,    434* 

cele  ry,    147* 

clover,    253* 

cotton,    128. 

gladiolus,    438. 

golden  seal,   454. 

hickory,   419* 

larkspur,    44O. 
.  onion.    190. 

pea,    1^7,    159. 

snapdrt^.gon,    44^* 

soybean,    2^7. 

spinach,    1&2., 

sweet,  clover  ,    255* 

tobacco,    142. 

tomato,    59*  ^ 

wheat,    214,    4G3,   464. 
spinach,    3* 
spp. ,   bean,   95' 

corn,  '23^,  472. 

squash,  119* 
strawberry,  3^5* 
tome  to ,  2 . 

triohoLbecioides,  potato,  4^* 
vasinfecturc,  cotton,  I24,  4^-^* 

co'rpea,    25G. 

cucumber,    II9 . 

ok^a,   155* 
wheat,    214. 
Pusicladium.  dendriticum  eriobotryae, 

loqufit.    388. 
offur.u'.T,    pecan,    389* 
sp.,    \western  service   berry,   429  • ' 
IJjLisicoooum  abietinum,    Veitch's   fir, 395 
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putrefaciens,    cranberry,    374,    375. 
pyrorura,   apple, ■314» 
sp.  ,    chestnut,    4-M-* 
white   pine,    ^0/\. 


■■*&. 


Gall,  black  cottonwood  poplar,  4^7  • 
Ganoderma  curtisii,  white  elm,  41^* 
Garden  beet,  (see  beet),  Ivl-* 
Gaylussacia  sp.,  rust,  454* 
Geographical  distribution,  field  dis- 
eases, 2. 

vegetable  diseases,  2. 
Geranium,  bacterial  leaf  spot,  43°* 

dropsy, -438. 

leaf  spot,  437* 
Germination  diseases,  potato,  43* 
Giant  hills,  potato,  3>  4'  4-'-* 
Gibberella,  corn,  233 • 

saubinetii,  barley,  223. 
c  orn ,  235  i 
oats,  231. 
rye,  217.  ■ 
wheat, ■ 198. 
Ginkgo  biloba,  (see  ginkgo),  417* 

Irpex  tulipiferae,  417* 
Ginseng,  c:)rroded  roots,  l^l* 
Girdle,  alfalfa,  249. 
Gladiolus,  dry  rot,  43^* ' 

Fusarium  rot,  i,-38« 

hard  rot,  438* 

leaf  blight,  438' 

Sole  rot inia  dry  rot,  43 8» 

sp.,  (see  gladiolus),  438* 
Globe  artichoke,  (see  artichoke ) ,  143* 
Gloeosporium  affine,  sassafras,  429. 

ampelophagum,  grape,  359* 

apocryptum,   maple,    422,    /I23 . 
sugar  rtiaple,   422. 

oamphorae,    camphor,    412. 

caulivorum,    sweet  clover,    255. 

coryli,    California  hazelnut,    418. 

cylindrospermum,   mountain  alder,   409* 
red   alder,    409* 

inconspicuum,  elm,  417* 

limetticolum,  citrus,  383. 

nervisequum,  (see  Gnomonia  veneta), 
429. 

nobili,  laurel,  /^/^O. 

potentillae,  (see  Mollisia  earliana), 
363. 

psidii,  guava,  387. 


rosae,  v/ild  rose,  44^* 
saccharinu, 'sugar  maple,  422. 
sp. ,  Euonymus  spp. ,  43^* 

palm,  4^12. 

sugar  maple,   422. 
tiliae,   basswjod,    410* 
ulineum,    (see  Gnomonia  ulmea),415* 
venetura,    (see  Plectodiscella 

veneta),    3^7* 
Glome rella   cingulata,    apple,    288,    cS'c 

fig,    385. 

horse  chestnut,   /|20. 

pecan,    390* 
cin£;;ulata  vaccinii,   cranberry, 375 
gossypii,    cotton,    I23. 
rufomaculans  vaccinii,   cranberry, 

374- 

Glume  blotch,   wheat','  210; 
Gnomonia   canadense,    (see  G.    veneta), 
424. 
leptostyla,    hickory,    4-'-9» 

walnut, •430* 
nervisequum,    (see   G.    veneta), 424- 
ulmea  ,   elm,   41^* 

slippery   elm,   AlG. 

white   elm,   4^-^* 

wing  elm,    415' 
veneta,    oak,   425* 

sycamore,    429* 

v/hite    oak,   424* 
Golden  t^low,    po'/dery  mildew,    438* 
Golden  seal,    Alternaria  blight, 454* 
blight,    Botrytis,   454* 
Fusarium  wilt,   454* 
leaf  sc  oroh,    455 • 
mosaic,  455* 
root  knot,   454* 
unknown  root   rot,   455* 
Gooseberry,    anthracnose,    374* 
leaf  spot,    374* 
rust,    374. 
Grape,   anthracnose,   359* 
black    rot,    357,    A^O. 
blue  mold   rot,    3oO' 
crop  losses,    490' 
crov/n   gall,   30!. 
dead   arm,    '^Gl. 
downy  mildev/,    358* 
frost   injury,    357' 
fruit  rots    in  t  ransit,    3^0* 
gray  mold   rot,    ^Gq.  ■ 
leaf  spot,    3^1* 
powdery  mildew,   359*  ' 
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Rhizopus  rot,  3^1* 

ripe  rot,  ^Gl. 

root  rot,  Clitocybe,  3^1* 

Ozonium,  3^1* 
rust,  3^1* 

Texas  root  rot,  36l' 
Grapefruit,  (see  Citrus),  37^* 
Graphiola  phoenicis,  date,  386. 

palm,  442* 
Grasses,  260. 

miscellaneous,  2G0. 

Puccinia  glumarum,  iGy*  263*. • 

graminis,  2^3  • 
Pythium  sp.,  166. 
stripe  rust,  16G. 
Uromyces  dactylidis,  iGy. 
Gray  mold  rot,  grape,  3^0. 
lettuce,  152. 
plum,  350*  • 
primrose,  ^Vt4* 
raspberry,  371* 
strav/berry,  3^5* 
Growth  cracks,  apple,  3l6« 
Guava,  anthracnose,  3^7* 

soft  rot,  387. 
Guignardia  aesculi,  buckeye,  i^l. 
horsechestnut,  419* 
bidwellii,  ampelopsis,  432* 

grape,  357'  490. 
vaccinii,  cranberry,  375* 
Gum,  black,  Botryosphaeria  sp.,  4-^7* 
Gummosis,  Citrus,  '^Q2,- 
Gum  spot,  plum,  351* 
Gymnocladus  dioica,  (see  Kentucky 

coffee  tree),  42-5 • 
Gymnoconia  interstitialis,  bL-uckberry, 
372. 
raspberry,  37-^*  ' 
Gymnosporangium  botryapites,  white 
cedar,  394* 
clavipes,  (see  G.  germinale),  330* 
cornutum,  mountain  ash,  AlO, 
ellisii,  white  cedar,  394* 
germinale,  hawthorn,  t^lo. 

.Japanese  flowering  quince,  ^Y/^» 
juniper,  398. 
quince,  330- 
globosum,  hawthorn,  /iQ. 
harknessianum,  western  juniper,  397* 

Western  service  berry,  4^9* 
juniperi-virginianae,  apple,  294f 
482. 
flowering  crab,  43^* 


hawthorn,    /^l8. 
98. 


jumper,    y 
juvenescons,   v/estern   juniper,    397' 
kernianum,    western  juniper,    397* 

western    service   berry,    429* 
nelsoni,    Pvocky  Mountain   juniper 
39B. 

western   service   berry,    ^^^9  • 
nuotkatensis,    yellow  cedur,   394* 
sp. ,    juniper,   39^* 
spp.,   hawthorn,    41^* 
tubulatura,   hav/thorn,   41^' 


H 


Hackberry,  root  rot,  417* 

Sept jbasidium  sp.,  ^17' 

smothering  disease,  417* 

witches  broom,  417* 
Hail  injury,  cantaloupe,  114» 

potato,  51* 

watermelon,    I23. 
HgIo  b.lieht,    Avona    fatua,    23O. 

oats,    230. 
Hamaraelis  virginiana,    (see   witch- 
hazel),    431* 
Hard   flesh   spots,   plum,    351» 

Prunus   anerioana   x   triflora,    351* 
Hard    rot,    cranberry,   375* 

gladiolus,    /,38  • 
Ha  rdwo  ods  ,   4^^^  • 
Hawthorn,    Cylindrosporium  sp. ,    41o» 

Entonosporium  thumenii,    4^^' 

fire   blight,    /,l8. 

leaf   blotch,    418. 

Otthia   cratcegi,    i\-lS. 

rusts,   41^* 
Hazelnut,   California,   Gloeosporium 
coryli,   41-'* 

Scptoria  corylina,   419* 
Head  r  3t,   oabba<^u,    IQf) , 
Head   smut,   c ^rn,    1G8,    233* 

rye,    217. 


sorghum,  245* 
Heart  rots,  apple, 
ash,  410. 
Celery,  I48. 
endive,  I50. 
locust,  ^r20. 
pear,  328. 
sugar  Doet,  134* 
western  yellow  pine, 
western  yev;,  ^^oS. 


402. 
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Heat  cajiker,  flax,  244* 
Heat  necrosis,  potato,  ^1, 
Helianthus  spp. ,  rust,  455* 
Hellebore,  Coniothyriumlhellebori ,  43^* 
Helleborus  niger,  (see  hellebore),  43^* 
Helminthosporium  bromi,  Bromus  inermis, 
261. 
corn,  166. 

giganteurn,  Agropyron  elongatum,  zGl. 
Agropyron  intermedi'om,  261. 
Agropyron  repens  /  2bl. 
Agrostis  stolonifera,  2G1. 
Bromus  inermis,  261. 
Capriola  dactylon,  261. 
Eleusine  indica,  261. 
Elymus  virginicus,  26 1, 
Eragrostis  oilianensis,  2G1. 
Eragrostis  pectinacea,  2G1. 
Homalocenchrus  virginicuB,  2G1 
Lasiagrostis  splendens,  2G1. 
Muhlenberg ia  mexicana,  261. 
Muhlenbergia  sch'reberi,  261. 
Panicum  anceps,  261. 
clandestinum,  2G1. 
dichotomiflorum,  2^1 . 
gattingeri,  261. 
Pennisetum  japonicum,  261. 
Phalaris  arundinacea,  2G1. 
Phleum  pra tense,  261. 
Poa  pratensis,  261. 
timothy,  2G0. 
gramineum,  barley,  222,  4G7,  468. 
ravenelii,  Sporobolus  berteroanus, 

2G2. 
sativum,  barley,  223. 
rye,  2ig. 
wheat,  206,  214. 
sp.,  corn,  239. 
oats,  231. 
Poa  pratensis,  262. 
teres,:  barley,  222. 
turcicum,  corn,  239 • 
wheat,  207,  214. 
Helotium  sphaerophoides,  sequoia,  408. 
Hemlock,  cone  rust,  397. 

Douglas  fir  blight,  39G,  397. 
leaf  rust,  39G ,  397, 
rust,  397- 
twig  rust,  397* 
■Hemlock,  western,  butt  rot,  397. 
Dimerium  sp.,  397* 
Douglas  fir  blight,  397. 
ring  scale  rot,  397. 


stringy  brown  rot,  337* 
Herpotrichia  nigra,  Alpine  fir, 

395- 

Engelmann  spruce,    ^Ob. 
lowland   fir,   395. 
Heterodera   radicicola,    alfalfa,    249* 

almond,  391* 

apricot,  35^* 

bean,  9^* 

beet,  145* 
...C"abbage,  IO9  • 
.--■*'   cantaloupe,  114* 

carnation,  434* 

celery,  149' 

cotton,  128,  481* 

cucumber,  119. 

dahlia,  435* 

golden  seal,  454* 

lettuce,  154* 

okra,  155* 

peach,  343' 

pe  ony ,  443 • 

potato,  40* 

sweet  clover,  2^5* 

sweet  potato,  88. 

Swiss  chard,  lG3« 

tobacco,  143* 

tomato,  64* 

velvet  bean,  2^9  • 

watermelon,  123. 
sp.,  fig,  386. 
Heterosporium  gracile,  (see  Didy- 

mellina  iridia),  439* 
phlei,  timothy,  260. 
Heuchera  glabra,  Puccinia  heucherae, 

455. 
Hibiscus,  rust,  43o* 

sp. ,  (see  hibiscus),  438* 
Hickory,  anthracnose,  419* 

canker,  i\l^ > 

nut  r3t,  419. 

Phyllosticta  sp. ,  419' 

witches  broom,  419* 
Hicoria  spp.,  (see  hickory),  419 • 
Hieroglyphics,  tobacco,  142. 
Hippeastrum  johnsonii,.  mosaic,  455* 
Holcus  sorghum  sudanonsis,  (see 

Sudan  gr^iss),  2G0. 
Hollow  heart,  potato,  ^0. 

sweet  potato,  87 • 
Hollow  stem,  tomato,  G5. 
Hollyhock,  Ascochyta  sp, ,  439* 

lenf  spot,  439. 
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root  rot,  439* 
rust,  43^' 
Holo'iisous  discolor,  (see  ocean  spray), 

4/,i. 

Homalocenchrus  virginicus,  Helminthos- 

porium  gig&ri'^um,  zGl. 
Hop,  (see  Humulus  lupulus),  45^* 

(see  also  Humulus  sp. ) ,  45°* 
Hopper  burn,  bean,  '^G. 

p5\ato,.37,  475,  47G. 

Hordeum  bulbosum,    Pucoinia  gliimarum, 
2G3. 
jubatuni,    Pucoinia   glumQrum,    263* 
Pucciniu   graminis,    zGj,. 
stripe   rust,    197' 
maritimum.,    Pucoinia  glumarur.,   263* 
nodosum,    Pucoinia   gluraarum,    263' 
stripe   rust,    197* 
Hormodendron   cladospori jides ,   wheat, 
215. 
pinophilum,    western   juniper,    39o* 
H^rse  bean,    chocolate  spot,    259* 

streak  disease,    259.- 
Hjrsechestnut,    Collybia   velutipes,    /|20. 
coral   spot,    42O. 
Glomerella   cingulata,   420* 
leaf  blotch,    419 . 
leaf  spot,    L^O. 
powdery  mildew,    42O.  ■ 
Schizophyllum  alneura,   4^0. 
Tubercularia   sp. ,    4^0. 
Horseradish,    leaf  spot,    110. 
mosaic,    110. 

root   rot,   bacterial,    110. 
Rhizoctonia,    110. 
Thielavia,    110. 
white   rust,    110. 
Huckleberry,    (see   Gaylussaoia   sp.), 

454-  ^   , 

(see  Vaccinium  oorymbosum) ,  4^1* 

(see  Vaccinium  spp.),  4^1* 
Humulus  lupulus,  canker,  45^* 

downy  mildew,  45^* 

sp. ,  mildew,  45^* 
mosaic,  45"* 
Hydnum  coralloides,  white  pine,  4^3* 
Hydrangea  hortensia,  (see  hydrangea), 

•439- 
leaf  spot,  439* 
Hydrastis  canadensis,  (see  golden 

seal),  454* 
Hypholoma  appondiculatum,  apple,  311* 
Hypochnus  sp. ,  pecan,  390* 


Hypodorm.'i  brachysporum,  white  pine, 

commune,  Oregon  maple,  i.21, 
deformans,  lodgepole  pine,  400* 

western  yellow  pine,  401* 
'desrn&zieri,  pitch  pine,  4*^3 • 
sp.  ,  parry  pinion  pine,  4*^3* 
Hypodermella  laricis,  western  larch, 

39B. 
Hystrix  potuln,  Phyllaohora  graminis, 
262. 


Impatiens  balsamina,  rust,  439* 
Imperfect  pollination,  apple,  31o* 

cherry,  355* 
Increase  in  production,  apple,  260, 
273. 

peach,    26S. 

pear,    2do. 
Indexing,    poti. to   tuber,    6. 
Indian  paint  brush,    western  pine  gall 

rust,    /p5o. 
Internal  browning;,    plum,    351* 
Internal   brown   sp-)t,    potato,    ^0 
Internal   leaf   rot,    lettuce,    152. 
Iris,    leaf  spot,   439* 

soft  rot, '439.  ' 

spp.,  (see  iri:-),  439* 
Irpex  tulipiferao,  ginkgo,  417* 
Isariopsis  griseola,  bean,  9t>» 
Iva  jraria,  (see  marsh  elder),  4-'-5' 


Japanese  larch,  Djuglas  fir  blight, 

39^. 

Java   black  rot,    sweet  potato,    07. 

Jelly   end    rot,    pjtato,    Z8. 

Jimson  weed,    (see   Datura    stramonium), 

452. 
Jonathan  spot,    apple,    312* 
Jugl^.ns  cinerea,    (see  butternut),    412* 

spp.,    (see  walnut),   430* 
Juniper,    common,    Pestalozzia    funerea, 
397.    39B. 
rust,    39^* 
Juniper,    Rjcky  Mountain,    rust,    39^* 
Juniporus   oomrriunis   hemisphaerica ,    (see 
common  juniper),    397* 
occidentalism    (see. western  juniper), 

397- 


■314 

soopulonun,    (see  Rocky  Mountain 

juniper),    i'}^' 
sp.,    (see   juniper),   398. 
virginiana,    (see    juniper),    39° ♦ 
.Inixiper,    W(;stern,    H^rmodendron  pino- 

philum,    39°* 
rust,   397- 
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Kale,    yellows,    110. 

Keithia    thujina,   giant  arborvitae,    394* 

Kentia  balmoreana,    Colletotrichum 

kentiae,    439- 
Kinnikinnick,   Exobasidium  vaccinii, 

456. 
Kudzu,    leaf  spot,    1^0. 
Kuehneola  alb  Ida,    (see   K.    uredinis), 

371- 

uredinis,    blackberry,    373* 
raspberry,    371* 
Kunkelia   nitens,    blackberry,    ^']2. 


Labrador  tea,    leaf   rust,    45^* 
Lack  of  heading,    cabbage,    IO9 . 
Larch,    Japanese,    Douglas   fir  blight, 

39^,  399- 

Larch  mistletoe,    western   larch,    399* 
Larch,   western,    brown    trunk   rot,   398' 

Douglas  fir  blight,  399. 

larch  mistletoe,  399* 

needle  cast,  39^* 

red-brown  heartwood  butt    rot,    399* 

ring   scale    rot,    399* 

sulphur  heart   rot,    399* 
Larix   leptolepis,    (see  Japanese  larch) , 

39^,  399- 

'''  occidental  is,    (see  western  larch), 

398. 
Larkspur,    blight,   /yj-O. 

wilt,   440. 
Lasiagrostis    splendens,   Helminthospo- 

rium  giganteum,    2G1. 
Late  blight,   celery,   4»    14^- 
potato,    3,    4,   8,   473,   474. 
tomato,    G6. 
Lathyrus  odoratus,    (see  sweet  pea),    ^^f) 
Laurel,    Gloeosporium  nobili,    440' 

Sphaeropsis  sp.,   44^* 
Laurus  nobilis,    (see   laurel),    44O. 
sp. ,    (sc'j    laurel),   /,40. 


Lavender,    Phjliota   praeoox,   iYt'^' 
iBvendula   sp.,    (see   lavender),   t^'AO- 
Lawn  j^rass,   Physarura  oinereum,    2b2. 
Leaf  blit-;ht,   Alternaria,    cantaloupe, 
112. 
Datura   stramonium,    452* 
Datura   tatula,    453* 

Coccomyces,   plum,   349* 

Pabraea,    pear,    327* 
quince,   329* 

fi£,'  385- 

gladiolus,  438. 

Helminthosporium,  corn,  166,  239* 

Maorosporium,  carrot,  145* 

madrona,   42O. 

mangel,    159' 

Oregon  ash,   ^1Q» 

palm,    /r42' 

peur,   327,   486,   487. 
Leaf  blister,    oak,   4^5* 

water    Duk,   425* 

wtjstern  choke  cherry,    413* 
Leaf  blotch,   b>.rley,    224. 

buckeye,   411« 

hawthorn,   418. 

h jrsechestnut,   419* 

rose,   449* 

rye,    219. 

willow,  431' 
Loaf  cast,  white  pine ,  4^4* 

white  spruce,  408* 
Leaf  chlorosis,  oak,  l\2^. 
Leaf  curl,  peach,  339 »  4^4'  ^^'O' 

raspberry,  3^9 >  490* 
Leaf  disease,  Chinese  cabbage,  110. 
Leaf  drop,  potato,  4* 
Leaf  hoppers,  potato,  37* 
Leaf  injury,  western  choke  cherry, 4^3 
Leaf  mold,  cantaloupe,  112. 

onion,  99' 

tomato,  G/^. 
Leaf  nematode,  Chinese  cabbage,  110. 
Leaf  roll,  potato,  4,  3^,  473,  474. 

tomato,  65* 
Leaf  rolling  mosaic,  potato,  4f  4^* 
Leaf  rust,  barley,  221,  467,  468. 

black  Cottonwood  poplar,  427* 

oascara,  412. 

corn,  471' 

hemlock,  396,  397. 

Labrador  tea,  45^ • 

manzanitn,  497* 

quaking  aspon  poplar,  427* 
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rhododendron,  444* 
rye,  2l6,  465,  AbG. 
sna 11  grains ,  lb6 . 
Vaccinium  spp. ,  l£l. 
wheat,  192,  463,  '4G4. 
wild  rose,  ^6. 
Leaf  scorch,  golden  seal,  455*' 
maple,  424' 
Norway  maple,  4^1* 
strawberry,  3^3* 
sugar  maple,' 422. 
Leaf  smudge,  cranberry,  375* 
Leaf  s-pot,  Actinonema,  po.inscttia--,  443' 
•  alfalfa,  166. 

Alternaria,  cabbage,  107' 

cotton,  128. 

cucumber,  II8. 

Datura  stramonium,  45^* 

lettuce,  153* 

persimmon,  3^7' 

tobacco,  3« 

watermelon,    123'     • 
Amerosporium,   cowpsa,    25^. 
Ascochyta,    alfalfa,    249. 

rhubarb,  160. 

sweet  clover,  255- 
ash,  410. 
bacterial,  barberry,  433* 

Celery,  lzl8. 

geranium-,  43^* 

lettuce,  152. 

lima  bean,  97* 

rye,  21^ . 

soybean,  256. 

tobacco,  3* 

velvet  bean,  258. 
black  specked,  maple,  /^l,  4-3- 
Botrytis,  geranium.,  '^37' 

peony,  442. 
broad,  tobacco,  142. 
brown,  pecan,  390* 
Cephaleuros,  camphor,  412- 
Cercospora,  alfalfa,  24*^' 

apple,  3H' 

bean,  9b. 

beet,  145* 

blackberry,  373* 

cantaloupe,  114* 

carrot,  145* 

coffee,  452. 

cotton,  128. 

cowpea,  256. 
■  currant,  373* 


fig,  385. 

hollyhock,  439. 

horseradish,  110. 

miustard.  111. 

parsley,  155* 

peanut,  159- 

pecan,  390* 

pepper,  16O. 

rhubarb,  IbO. 

spinach,  1G2. 

Stizolobium  pruriens,  258. 
sp. ,  258. 

sugar  beet,  I32. 

sugar  cane,  131* 

Swiss  chard,  l63« 

tobacco,  ,l^'j.2. 

velvet  bean,  258. 

v/atermelon,  123. 
Cercosporella,  parsley,  155* 

turnip,  111. 
Cladosporium,  grape,  '^^1, 

peony,   443. 
Coccoriyces,  black  cherry,  413* 

cherry,    35I,   489. 
cjrn,    240. 

Cryptostictis,    rhododendron,   444 
cucumber,    119' 

Dendrophoma,   strawberry,    'j,G^. 
Didyraell«,    cai-jollia,    434* 
Didyraollina,    iris,    439* 
Dimerosp orium,   western  service 

berry,   429. 
Exosporium,    date,   386. 

Euonymus   spp.,    43^* 
.       palm,    442. 
Giueosporium,   maple,    4^2,   423* 

m  junta  in  a  Ide  r ,    4^9  • 

red  ald-er,   409 . 

sassafras,   4-^9' 

sugar  maple,    /;^-2. 
Gnomonis. ,    walnut,   430« 
Graphiola,    date,    386. 
Guignardia,    ampelopsis,   4-32* 
Helminth osporium,    oats,    23I. 

rye,    219. 
Heterosporiumi,    timothy,    2G0. 
kudzu,   440 • 
Macr osporium,    a Ifalfa ,    249 • 

bur  clover,    255' 

catalpa,    i^2. 

clover,    255* 

cvicumber,    119- 

eggplastt,    150. 
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turnip,  111. 
Marssonia,  chestnut,  4-'-5* 

chestnut  oaJi,_425* 

wild  rose,  44^" 
miscellaneous,  api^le,  313* 
Myoosphaerella,  blackberry,  37^' 

currant,  373* 

pear,  328. 

raspberry,  '^fO- 

■strav/berry,   3^2. 
oats,    231. 
parsley,    2. 
Pestalozzia,   camellia,   434* 

rhododendron,    445* 
Phoraopsis,    eggplant,    149  • 
Phyllosticta,    box  elder,   421« 

catalpa,    4-^3  • 
•      dwarf  maple,   42O. 

hydrangea,    439 • 

maple,  423.  • 

persimmon, •387* 

poplar,  428. 

rhubarb,  16O. 

sugar  naple,  4^2. 

sweet  potato,  88. 

tobacco,  143* 

violet,  450* 

witch-hazel,  431* 
Pleosphaerulina,  alfalfa,  249. 
Pleosphora,  striped  maple,  4^1 • 
Pseudopeziza,  alfalfa,  24b. 

clover,  254* 
Ramularia,  red  ash,  410* 

Taraxacum  spp.,  4^1* 
So jlecotriohum,  timothy,  2Go.- 
Septoria,  birch,  411' 

California  buckeye,  lIII, 

cascara,  412. 

chrysanthemum,  435- 

currant,  373* 
.  horsechestnut,  420. 

lettuce,  154. 

maple,  421 • 

pea,  158. 

Plantago  sp.  ^  '4-58. 

salmon  berry,  447* 

sunflower,    259' 

sweet  potato,    88. 

thimbleberry,   450* 

tomato,    ^3* 

western  red  birch,  41O. 
S|)haerella,  dock,  453. 
SphaeropsisV  periwinkle,  '^3. 


SphaerotHeca,  gooseberry,  374* 

Sphaerulina,  clover,  254, 

Thielavia,  tobacco,  I42. 

tobacco,  142. 

Wisconsin,    tobacco,    I42. 
Leak,    potato,    48* 
Ledum  groenlandicum,    (see   Labrador 

tea),   4^6. 
LeersiD  virginica,    (see  Homalocen- 

chrus  virginicus),    2G1. 
Legumes,    246. 
Lemon,    (see  Citrus),    37^' 
Lenticel  proliferation,    apple,    313* 
Lentinus   lepideus,    pine,    4*^7 • 
Lenzitcs   betulina,    paper  birch,    4II' 
Lentosphaeria   avenaria,    oats,    iGb, 
231. 

coniothyrium,    apple,   315' 
raspberry,    3^8. 
wild  rose,   44^' 

sp. ,   wheat,    166. 

wheat,    207. 
Leptothyrium  dryadeerum,    (see  Mol- 
lisia  earliana),    3^3* 

pomi,    apple,   309* 

plum,    350* 

Lettuce,    Alternaria,    3* 

anthracnose,    154* 

bacteria,    2. 

bacterial  disease,  1^2. 

bacterial  leaf  spot,  I52. 

bacterial  rosette,  I52. 

bacterial  spot,  152. 

Bacterium  marginals,  152. 

bottom  rot,  4'  152« 

damping  off,  I54. 

downy  mildew,  3>  153* 

drop,  151. 

dwarfijif; ,    1|32,  '  1'34* 

foot   rot,    154* 

frost  injury,  1^2,  1^4' 

gray  mold  rot,  1^2 . 

internal.  lev.f   rot,  152. 

leaf  spot,  153,  154.  ■ 

mosaic,  134' 

rabbit  o^r ,    154' 

Rio  Grande  disease,  153* 

root  knot,  154* 

rot,  1m2. 

Septoria  consimilis,  2. 
laotucae,  2. 

southern  blight,  l'54* 

stunting,  154>  155* 
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tip  burn,    I52. 

white  heart,    154' 
Liatris  grarninif  3lia,    Clasterosporium 

laciniariae,   457* 
Lightning    injury,   maple,    4^4* 

potato,    51* 

tomato,    66. 
Ligustrum  ovulifolium,    (see  Califor- 
nia  privet),   4^i4' 
Lilao,   powdery  mildew,    /\^-P» 
Lima  bean,    anthracnose,    97* 

bacterial  blight,   97* 

bacterial   leaf  spot,   97* 

downy  mildew,    9^« 

Fusarium,   ^'] . 

pod  blight,   97. 

rust,    97. 

stem  rot,   97* 

yeast   spot,    97* 
Limb  blight,    fig,  38G. 
Lime  withertip,    Citrus,    383* 
Linum  spp.,    rust,    242. 

usitatissimura,    rust,    242. 
Lippia   lanceolata,    Ceroospora    lipoiae, 

457- 

Literature,    Averrhoa  carambola,    380' 
banana,    3^8 • 
cocjnut,   392. 
olive,    387' 
pomegranate,    3^8. 
Little  peach,    peach,   343* 
Locust,   heart  rot,    /^O. 

white  heart   rot,   4^0. 
Lodgepole   pine  mistletoe,    lodgepole 

pine ,    400* 
Lolium  temulentum,    Puccinia   graminis, 

263. 
Long   tuber,    potato,   41* 
Lonicera   tartarica,   powdery  mildew, 

440. 
Loose  kernel  smut,    sorghvun,    245* 
Loose  smut,  barley,    220,   4^7'   4^8. 
oats,   469,   470. 
wheat,    176,    463,    464. 
Lophodermelia  montivaga,    lodgepole' 

pine,    400- 
Lophodermium  nervisequiura,    lowland 
fir,    395. 
pinastri,    lodgepole  pine,    399* 
sugar  pine,    4^'-^' 
western  white  pirfe',   4^1  ♦ 
Western  yellow  pine,    4^2. 
sp.,   pine,    4^7* 


white   spruce,   4^8. 
Loquat,   blight,    388. 

scab,    388. 
Losses,   potato    late  blight,    8. 

(see   also   crop   losses). 
Lotus   spp.,    Synchitriui'i  sp. ,   457* 
Ludwigia   alternifolia,    Septoria 

ludwigine,    457* 
Lupine,    powdery  mildew,    440* 
.IXipinus   percnnis,    powdery  mildew,   437' 

spp.,    (see   lupine),   4h-0* 
Lycium  sp. ,    (see  matrimony  vine),    441* 
•Lycopodium  complanatum  flabelliforme, 

Didyraella   chamaecyparissi,    457* 
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Madura   pomifera,    (see   osage    orange), 

4-'i. 

Macrophoma  onndollei,    box,   434* 
.     fici,    fig,   386. 

parca,    lowland  fir,    395* 
sp. ,    thiLibleberry,   450* 

white  elm,    41^* 
tumefaciens,    black  Cottonwood  pop- 
lar,   /^7. 
Maorosporium  carotae,    carrot,    145* 
catalpne,   catalpa,   412. 
cucumerinur.i,    cucumber,    119« 
parasiticum,    onion,   99* 
solani,    eggplant,    I5O. 

potato,    11,    475 »   47^* 
sweet  potato,   3>    88. 
tomato,    60,   478* 
sp.  ,    alfalfa,    249 • 
bur   clover,    255* 
clover,    25*^. 
turnip.    111. 
spp. ,    tomato,    59  • 
tabacinum,-   tobacco,    143* 
Madrona,    leaf  blight,    42O. 

Sphaerell;*   arbuticola,    420* 
Magnesiu0i  hunger,    tobacco,    I42. 
Mangel,   damping   off,    155* 
leaf  blight,    I55. 
Rhizoctonia   sp. ,    lp5' 
Mango,   anthracnose,    387* 
bloom  drop,   387* 
blossom  blight,    387* 
die-back,    387* 
stem  end    rot,   3'^7* 
tear   stain,    387* 
Manzanita,   Exobasidium  vaccinii,   457* 
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leaf  rust,    457.  .    . 

Maple,   black   specked   leaf  spot,    423* 
chlorosis,   ^^23. 
leaf  scorch,   l\2l\. 
leaf  spot,    421>    422>    4^3* 
Steganosporiun  piriforme,   4^3* 
sun  scorch,   423' 
tar   leaf  spot,   423* 
■  white  butt   rot,    423* 
wilt,   423. 
winter   injury,    4'^4* 
Maple,    dwarf,    Cylindrosporium  sp. ,   420' 

'  leaf  spot,    /^O. 
Maple,   mountain,   wood   rot,    /22. 
Maple,    Norway,    leaf  scorch,    421* 
Phyllosticta   saccharina,    l^\, 
Pleospora  papillata,   4^1 • 
wilt,    421. 
Maple,   Oregon,   Hypoderma   commune,   421- 

white  heartwjod   rot,    421* 
Maple,    red,    Pholiota   adiposa,   i\2\. 

sap    rot,    421« 
Maple,    silver,   Pholiota    adiposa,   422. 
Maple,    striped,    leaf  spot,   ^,21. 
Maple,    sugar,    anthracnoso,    422. 
Gloeosporium  sp, ,   ::";22. 
leaf  scorch,    422. 
leaf  spot,   422. 
Phenacoccus    sp. ,    422. 
Steganosporium  piriforme,    422. 
Marasmius   plicatus ,    sugar   cane,    131« 
Marginal  leaf  roll,    potato,   4>    41* 
MarssDnia  fragariae,    (see  Mollisia 
earliana) ,    363' 
strawberry,   364-' 
juglandis,    (see   Gnomonia   leptjs- 
.  tyla),    419,   430. 

;    martini,    chestnut  oak,   425* 
'    ochroleuca,    chestnut,  l\i.^> 
\    panattoniana,    lettuce,    I54. 
'    populi,    poplar,    428. 
'    potentillae,    (see  Mollisia   ear- 
I  liana),    363. 

;  strawberry,    364. 

•    sp.  ,    poplar,    428, 

wild   rose,    446. 
Matrimony  vine,   powdery  mildew,    441. 

rust,   ZI4.I. 
Matting,   Alpine  fir,    J-f^. 
Engelmann  spruce,   408. 
lowland  fir,    395, 
Meadow   foxtail,    (see  Alopecurus   prat- 
tensis),    2G4. 


Measles,    apple,   315* 
Medicaf^o  hispida,    (soe   bur  clover), 
255. 
lupulina,    Uromyces  medicaginis, 

2^7- 
sativa,    Uromyces   striatus,   2^'^ , 

Melampsora  abietis-canadensis,    hem- 
lock,   397. 
white  poplar,   /|2b. 
albertehsis,    quaking  aspen  poplar, 

427. 
bigelowii,    willow,    ^^30* 
lini,    flax,    241. 

Linum  spp. ,    242. 
Linum  usitatissimum,    242. 
medusae,    Carolina   poplar,    LZ^, 

po]ilar,    428. 
occideiital  is,    black   cottonwood 

poplar,    427* 
sp.,    poplar,    428' 
//illow,    431' 
Melampsoropsis  abietina,    Labrador   tea, 
456. 
cassandrae,   black  spruce,   u£). 
ledicola,    Labrador   tea,    45"* 

spruce,   40^* 
piperiana,    rhododendron,    444* 
rhododondri,    rhododendron,   4^t-5* 
Melanconis,    butterimt,   412. 

juglandis,   butternut,    Z12. 
Melanconiun  botulinum,    white  birch, 
411. 
fuligineum,   grape,   3^1' 
oblongura,    (see  Melanoonis   juglandi 
412. 
walnut,    430. 
Melanose,   Citrus,   379* 
Melica   imperfect'^.,    Urocystis   agropyri, 

2G4. 
Melilotus  spp.,  (see  sweet  clover), 

255. 
Moliola  sp..  Citrus,  383' 
Micropuccinia  malvecearum,  (see  Puo- 

cinia  malvacearum) ,  43^' 
Microsphaera  alni,  chestnut,  415* 
euonymus,  43o» 

lilac,  440.  J 

pecan,  390' 
sweet  pea,  449* 
sycamore,  430' 
Syringa  spp. ,  441* 
white  oak,  424. 
alni  oxtensa,  oak,  426* 
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alni  lonioerae,  Lonicera  tartarica, 

440.        V 

diffusa,  snowberry,  449* 

quercina,  (see  M.  alni  extensa),  426< 

symphoricarpi,  snowberry,  449* 
Microstrona  album,  white  oak,  l^Z/!:^. 

juglandis,    hickory,   4-19* 
Mildew,    Hurnulus   sp. ,    4^°* 

Oenothera  sp. ,  45^' 

red  oak,  4^5* 
Mild  mosaic,  potato,  4* 
Millet,  Soros porium  syntherismae,  264* 
Miscellaneous  bark  cankers,  apple,  314* 
Miscellaneous  diseases,  pear,  528. 
Miscellaneous  fruit  r:>ts,  apple,  313* 
Miscellaneous  grasses,  26O. 

literature,  2G5. 
Miscellaneous  injuries,  sweet  potato, 

87. 

Miscellaneous  leaf  Spots,  apple,  313* 
Miscellaneous  plants,'  l^^I' 
Miscellaneous  small  fruits,  357* 
Miscellanoous  vegetable  crops,'  143* 
Mistletoe,  plum,  351* 

yellow  pine,  4*^^* 
Mold,  clover,  2^^j.  ' 

Mollisia  ear liana,  strawberry,  3^3* 

364. 
Mona'rda,  Coleosporium  narcissi,  /4-^* 

f i'stulosa  ,  rust,  457* 

sp.  ,  (see  nont»rda),  44^* 
Monilia  sp. ,  pear,  328.' 
Monilochaetes  infuscans,  sweet  potato, 

8G.  • 

Morus  alba,    (see  mulberry),   4-24* 
Mosaic,  bean,    4,   94,   479,   480. 

blackberry,  373- 

cantaloupe,  113' 

celery,  2,  149. 

clover,  255" 

control,  5' 

corn,  168,  238. 

cowpea,  1G8,  2^G. 

cucumber,  II6. 

dahlia,  435. 

diseases,  cereals,  168. 
work  on,  4* 

dwarf,  potato,  4»  4'^' 

eggplant,  I50. 

esoarole,  l^l* 

fuchsia,  43"* 

golden  seal,  455* 

Hippeastrum  Johns onii,  455* 


horseradish,  110. 

Hurnulus   sp . , . 45^ • 

lettuce,    154« 

mustard,    111.     ' 

pepper,    iGo. ' 

potato,    3,    4,    31,    473,   474. 

pumpkin,    II9 • 

raspberry,   3^9 »    490* 

red  clover,   253. 

snapdragon,   449 •  ' 

Solanum  nigrum,   62. 

soybean,    1G7,    lb8,    257. 

spinach,    4»    1^2. 

squash,    II9 . 

sugar  beot,    134* 

sugrr  cane,    5>    129* 

sweet  clover,    l(o8,    255* 

sweet  pea,  45^* 

sweet  potato,  88. 

tobacco,  l/p. 

tomato,  5>  ^1* 

watermelon,  123* 

v;heat,  16G,  160,  21^. 

wild  rose,  447* 
Mottled  curly  dwarf,  potato,  4»  4^' 
Mottled  raos;iic,  potato,  4^  41* 
Mottle  leaf.  Citrus,  383* 
Muhlenbergia  mexicana,  Helm.inthos- 
porium  f;iganteum,  261. 

s'ohreberi,  Helminthosporium  gi- 
ganteum,  2G1. 

sp.,  Phyllachora  graminis,  262, 
Mulberry,  blight,  375. 

Solerotinia  carunculoides,  37'^» 
424. 

Texas  root  rot,  375* 
Mustard,  leaf  spot.  111. 

mosaic.  111. 

powdery  mildew,  111. 

white  rust,  110. 
Mycosphaerella  brassicicola,  cabbage. 
108. 
cauliflower,  110. 

fragariae,  strawberry,  3^2. 

grossulariae,  currant,  373* 

pinodea',    pea,    l^^. 

rubi,   blackberry,    37^' 
raspberry,    370* 

rubina,    raspberry,    37*^* 

sentina,    pear,    328. 
Myxjsporiura  cortioolum,   apple, 

rosae,  wild  roso,   44^* 
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Nailhead   rust,    Citrus,    3^2. 
Nailhead   spot,    toiriato,    39* 
Neck  rot,    onion,    100. 
Necrosis,    soybean,    2FfJ . 
Nectria  cinriabarina,    horsecViestnut, 
420. 
western  service   berry,    429 • 
coccinea,    apple,    3O0. 

(see   Creonectria  coccinea), 

411-   , 

galligena,  apple,  30° . 
dogwood,  ■  415* 
pear,'  328. 
scarlet  oak,  4'^4' 
willow,  431' 

sp.  ,  walnut,  391* 

vulgaris,  Ribes  spp. ,  459* 

Western  service  berry,  4''^9' 
Needle  blight,  lodgfepole  pine,  40^* 

parry  pinion  pine,  4*^3* 

western  yew,    408. 

white   pine,   404*       '    '  ' 

Needle    oast,  'lodgepole   pine,    399* 

lowland    fir,    395. 

sugar   pine,    l\Q)Q^. 

western  larch,    398- 

western  white  pine,    401'    ' 

western  yellow  pine,    401»   4*^2. 
Needle  drop,   white   pine,    4^4* 
Needle   rust,    Engelmann   spruce,    lif)^. 
Nematodes,    begonia,    434* 

carrot,  l/p^* 

chicory,  149 •       • ■ 

clover,  168,  254. 

strawberry,  3^^' 

wheat,  166,  207. 
Nematospora  phaseoli,  lima  bean,  97. 
Neofabraea  malicorticis ,  apple,  3O5. 
Neottiospora  yu'Gcaef olia,  yucca,  45I. 
Net  blotch, "barley, -222. 
Net  necrosis,  potato,  48*  ' 
New  abnormality,  Digitalis  purpurea,  435, 
New  areas,  field  diseases,  2. 

vegetable  diseases,  2. 
New  diseases ,  3* 

cereals,  16G. 
'  field  and  vegetable  crops,  3. 

flax,  166,  24..;. 

tomato,  67' 
New  hjsts,  cereal  diseases,  l66>,  167. 
New  It^^  disease,  Chinese  cabbage,  110. 
New  localities,  cereal  diseases,  1G7. 
New  occurrences,  cereal  diseases,  lb6 . 


Numnularia  discreta-,  apple,  29O. 

sp. ,  chestnut,  4-^5" 
Nursery  leaf  blight,  pecan,  390* 
Nut  diseases,  389* 
Nut  rot,  hickory,  419' 
Nymphaea  odorata^  Sphaerello  pontede- 

riae,  ^57. 
Nyssa  sylvatica,  (see  ^lack  gum),  417* 


0 


Oak,  Angelinia  rufescens,  l\2.^. 

anthracnose,  4^5' 

leaf  blister,  425. 

leaf  chlorosis,  42G. 

pov/dery  mildew,  .426. 

red  heart  rot,  426- 
Oak,  chestnut,  Diplodia  suberina, 

leaf  spot,  /,25. 

Physalospora  cydoniae,  /j^^. 
Oak,  red,  mildew,  i'2Fj, 

red  heart  rot,  42^' 

sapwood   rot,    4^5* 
Oak,    scarlet,    Armillaria    root   rot, 

butt   rot,    4'^4' 


425. 


424 


European  canker,    424* 
Oak,   water,    leaf  blister,    425' 
Oak,   white,    anthra'^nose,    424* 

powdery   mildew,    ^24. 

sap  rot,   424* 

witches  broom,  424* 
Oats,  anthracnose,  23O. 

blast,  230. 

covered  smut,  4^9'  47'-'* 

crop  losses,  462,  Ab^,  470* 

crown  rust,  227,  489,  47O. 

halo  blight,  230. 

leaf  spot,  231. 

Leptosphaeria  avenaria,  1G6. 

loose  smut,  4^9 »  't7^' 

powdery  mildew,  23I. 

scab,    231. 

smut,    16G,    ?.2j\. 

speckled   blotch,   '23I. 

stem  rust,    226,    4G9,    47O. 

sterility,    23O. 
Ocean   spray,    pov/dery  mildew,    441* 
Oenothera   sp.,   mildew,    458* 
Oidium  evonyiiii   japonic!,    Japanese 
eu  onymus ,   43^ • 

oospore   lactis,    tomato,   67* 

sp. ,    catalpa,   413. 
mustard.    111. 


I 
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oak,  426* 
red  oak,  425* 
Oil  burn.  Citrus,  3^3* 
Okro ,  root  knot,  l^^- 
root  rot,  lf)5* 
Texas  root  rot,  155' 
wilt,  155. 
Olive,  literature,  j^'] • 
Olpitrichun  cfArpophilun,  ootton,  I28. 
Onion,  anthrncnose,  99- 

bacterial  soft  rot,  100. 
black  mold,  100. 
dov/ny  mildew,  §'9 . 
leaf  mold,  99. 
neck  rot,  100. 
pink  root,  100. 
rot,  Fuarium,  100.  ' 
slimy  soft  rot,  100. 
smudge,  99* 
smut,  3,  5,  97,  99. 
Ophiobolus  cariceti,  Agropyron  repems, 
262. 
Agrostis  padustris,  167,  262. 
Bromus  secalinus,  2b2. 
Phleum  pr a tense,  167 • 
Poa  compress a,  lG7»  262. 
rye,  219. 
timothy,  2G0. ' 
wheat,  203. 
tenellus,  Erigeron  annuus,  453* 
Orange,  (see  Citrus),  3?^* 
Orange  rust,  raspberry,  37^* 
Orchard  disease  surveys^  apple,  31^* 
Ornamentals,  432* 
Osage  ortmge,  rust,  /r41. 
Osmunda  claytoniana,  fir-fern  rust, 

395' 

Ott&ia  crataegi,    hawthorn,   41^' 
Oxalis,    rust,    Z^2. 

sp. ,    (see   oxalis),   442* 
Ozoniura  omnivorun,    alfalfa,    248. 

apple,    311* 

bean,    9^* 

cotton,    126. 

cowpea,    256. 

elm,   417. 

grape,    36l« 

hollyhock,   439. 

mulberry,   375* 

okra,    155* 

peach,    344* 

peanut,    IbO.  < 

pear,    328. 


sweet  potato,    88. 
wild  rose,    44^' 


Pachyma   cocos,    (see  Poria   cooos),   407 
Pacific   Slope  yellow  pine  mistletoe, 

western  yellow   pine,    A^02. 
Paeonia   officinalis,    (see  peopy) >   4^^ 
Pa  Im ,    Alte  ma  tLel-.  sp  * ,  '  442  • 
false  smut,   4^j2. 
Gloeosporiura  sp. ,    442» 
leaf  olight,    4^:;.2. 
leaf  spot,    4"''r2' 
Pestalozzia    3p.,-4^r2. 
Panicum  anceps,    Helminthosporium  gi- 
ganteum,   2G1. 
clandestinun,   Helminthosporium 

giganteum,    2G1. 
dichotomif lorum,   Helminthosporium 

giganteum,    261. 
gattingeri,   Helminthosporium  gi- 
ganteum,   261, 
miliaceum,    Ustolago  panic i-milia- 
cei,    2G4» 
Pansy,    po'.vdery  mildew,    4^"l2. 

rust,   442. 
Parsl'^y,    bacterial  wilt,    l^'j* 

leaf  spot,    2,    l^^* 
Parthenium  integrif olium,    rust,    45^' 
Pasmo,    flax,    24/r« 
Pea,    anthracnose,    159* 
Ascochyta   blight,    1^6 ■ 
bacterial  blight,    1^8. 
blight,    156. 
damping   off,    159* 
downy  nildew,    159* 
frost   injury,    199 • 
loaf  spot,    I5B. 
powdery  mildew,    I9G. 
root   rot,    2,    I57. 

Fasarium,    2,    157 ♦ 
Pythiun,    2,    157. 
Flhizoct onia  ,    2,    I57 
Thielnvia,    I57. 
rough  pod   sDDt,    1^9 • 
rust,    2,    159. 
Septorij    pisi,    3- 
undetermined  disease,    159* 
Peach,  'bacterial  shot  hole,    341* 
bacterial   spot,   j)40. 
black  mold   rot,    34'^*  v 

blight,   Ooryneum,   34^' 
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brown  rot,  33O,  4^4»  4-85' 
chlorosis,  345* 
orjp  losses,  ^^62,  4^^^,  4^5* 
cro'wn  gall,  344" 
die-back,  34^,* 
frjst  injury,  273,  345. 
frosty  mildew,  344' 
•increase  in  production,  2G8- 
.  leaf  curl,  33^,  484,  485. ' 
little  peach,  343- 
phony  peach, -3'^'t4-' 
powdery  mildew,  3'^i-^r* 
root  knot,  343* 
root  rot,  34^r' 

Armillaria,  3'^'i4* 

Clitocybe,-  34^r' 

O2.onium,  344* 
rosette,  343* 
rust,  342* 

scab,  338,  484,  ^.85. 
shot  hole,  34h* 
split  pit,  345. 
spray  injury,  345. 
sunscald,  34*3 • 
wilt,  Verticillium,  3'-''r4'' 
yellows,  343. 
Peanut,  bacterial  wilt,  1^9 • 
chlorosis,  160. 
leaf  spot,-  IJ). 
southern  blight,  160. 
Texas  r  Jjt  rot,  iGo.. 
Pear,  bitter  pit,  328. 
black  end,  328 . 
black  leaf,  328.         •  ■ 
black  rot,  328. 
blight,  bacterial,  322. 
blossjm  blight,.  329. 
canker,  Noctria,  328. 

Septobasidium,  328. 
Corticium  stevensii,  328. 
cr:ip  losses,  18G,    ^^tf^ • 
crown  gall,  328. 
European  canker,  328. 
fire  blight,  ^QG,    487. 
foliage  scalding,  32o . 
frost  in-jury,  273,  329. 
heart  rjt,  328. 
increase'  in  production,  268. 
leaf  blight,  327,  48G,  487. 
leaf  spot,  328. 
physiological  canker,  328. 
powdery  mildew,  328. 
root  rot,  Ozonium,  328. 


scab,  32G,  486,  487. 

s.ot"  blotch,  328. 

sour  sop,  328. 

spray  injury,  329.  . 

twig  blight,  328.  . 
Pecan,  anthrtcnose,  390* 

black  pit,  39*-*' 

brown  leaf  spot,  390* 
■  crown  g-ll,  390* 

Hypoohnus  sp.,  39'^* 

nursery    loaf  blight,    390* 

pov;dery  mildew,    390' 

rosette,  390* 

scab,  3^9- 
Pelargonium  sp.  ,  (see  geranium),  43^' 
Penioillium,  apple,  31''r*  ' 

expansum,  apple,  313* 

plum,  330* 

sp.,  hickory,  ^t.19' 

spp.,  Citrus,  3^1* 
Ponnisotum  japonicum,  Helminthosnorium 

giganteum,  2d1.  • 
Pennsylv(;nia,  white  pine  blister  rust 

control,  ^;0V 
Peony,  bli£;ht,  i..,2. 

bud  rot,  »'/^-2,  4^'-3* 

leaf  spot,  442,  /;^j-3'. 

root  knot,  443* 

rot,  443. 
Pepper,  bacterial  spot,  160. 

fruit  rot,  160. 

leaf  spot,  160. 


mosaic,  I60. 


wilt,  160. 
Peppery  spot,  cauliflower,  IO9 • 
Peridermium  carneu-m,  (see  Goleosporium 
vernoniae),  i\.00> 
comptjniae,  (see  Cronartium  comp- 

toniae) ,399- 
delicatulum,  (see  Goleosporium 

delicatulum)  ,  400* 
helianthi,  (seo  Goleosporium  helian- 

thi),  400. 
peckii,  (see  Pucciniastrum  myrtilli)j 

390,  397- 

terebinthinacea©,(Gee  Goleosporium 
terebinthinaceae) ,   4OO' 
Perisporiurr.  wrightii,    cactus,   451* 
Periwinkle,    bastard  blossom,    /|43' 

leaf  spot,    443. 
Peronospora   offusa   spinach,    161. 
parasitica,    osbbege,    I08. 
radish,    111. 
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potentillae,  Duchesnea  indica,  453- 

schleideni,  onion,  99- 

sp.,  soybean,  l6G,  256. 

trifoliorum,  alfalfa,  248. 
soybean,  257. 

trifoliorum  manshurica,  soybean,  2'57' 

viciae,  pea,  159* 
Persimmon,  leaf  spots,  387. 

'rot, -387. 
Psstalozzia   funerea,    common   juniper, 

397- 

juniper,  398. 
guepini  vacoinii,  rhododendron,  445* 
inquinans,  camellia,  434. 
palmarura,  palm,  442* 
sp. ,  avocado,  380* 
camphor,  i!\12. 
cranberry,  375' 
.  .      palm,  442»' 
Peiiza  earliana,  (see  Mollisia  earliana), 

'  363. 
Pezizella  lythri,  strawberry,  3^5* 
Phalaris  arundinacea,  Helminth osporium 
giganteum,  261. 
canariensis,  Puccinia  glumarum,  263» 
Phenacoccus  sp.,  sugar  maple,  422. 
Philadelphws  sp. ,  (see  syringa),  4^0* 
Philospera  sp.,  China  aster,  433* 
Phleospora  irregulare,  (see  Septoria 

irregularis,  459* 
Phleum  pratense,  Helminth  osporium  gi- 
ganteum, 261. 
Ophiobolus  cariceti,  167* 
Phlox,  powdery  mildew,  /Vt3* 

sp.,  (see  phlox),  443* 
Phlyctaena  linicola,  flax,  244* 
Phoenix  canariensis,  (see  dateJ,  3^* 

dactylifera,  (see  date),  '^QG» 
Pholiota  adiposa,  red  maple^  421* 
silver  maple,  422. 
praeoox,  lavender,  44^* 
Phoma  abietina,  (see  Fusicoccum  abieti- 
num),  395* 
apiicola,  celery,  l/'j-9* 
apple,  314- 

betae,  sugar  beet,  133>  134* 
destructive,  tomato,  66. 
fruit  rot,  tomato,  66. 
lingam.,  brussels  sprouts,  lO^* 
cabbage,  I06. 
cauliflower,  110. 
palmicola,  Washingtonia  filifera, 
450. 


pomi,    apple,    304* 

quince,    330* 
sp.,    asparagus   fern,   432* 

soybean,    257* 
subcircinata,    (see  Diaporthe 

phaseolorum) ,   97* 
sugcr  beet,    134* 
Phomopsis    californica.   Citrus,    38 !• 
citri.    Citrus,    379,    380,    382. 
cranberry,    375* 

juniperovorn,    arborvitae,    394* 
pseudotsugae,    balsam  fir,    395* 
Douglas  -fir,    J^G. 
hemlock,    396,    397. 
Japanese- la  rch,   39^>    399* 
,  western  hemlock.,    397* 

western   larch,   399* 
sojae,'   soybean,    166,    257' 
vexans,    eggpls^nt,    I49 »    l^^* 
Phony  peach,    peach,    344* 
Phoradendron  flavescens,    plum,   351* 
Phragmidium  imitans,    raspberry,   37-^ * 
montivagum,    wild  rose,    44^* 
potentillae-canadensis,    Poten- 

tilla   canadensis,    45^* 
rosae-californicae,    wild   rose,    44^' 
sp.,    Rubus   parviflorus,    .'.t59  • 
spp.  ,    wild   rose,   /t^p6. 
Phycomycete,    hickory,    419* 
Phyllachorn   graminis,    Agropyron  re- 
pens,   262. 
Elymus   canadensis,    262. 
Hystrix  patula,    262. 
Muhlenberg ia   sp.,    262. 
pomi gen a,    apple,    309* 

pear,    328 • 
trifolii,    clover,    255* 
red  clover,    255* 
white  clover,    255* 
ulmi,    (see  Gnomonia  ulmea),   415* 
Phyllactinia   corylea,    dogwood,   ^1^* 
mountain  alder,   4^9* 
western   red  birch,    411' 
western  service  berry,    ^129. 
white  elm,   41^* 
Phyllostaohys  sp.,    rust,    458* 
Phyllosticta  acericola,    (see  P.   mini- 
ma),  423. 
ampelopsidis,    (see  Guignardia  bid- 

wellii),   'i.32' 
antirrhini,    snapdragon,    44^' 
apple,    314* 
batata,    sweet  potato,   88. 
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caryae,"  pecan ,    390" 
catalpae,    catalpa,    /\12f    1^13' 
hamanielidis  ,   witch-hazel,   431* 
horizontalis,    cotoneaster,    435* 
hydra.ngeae,    hydrangea,    439* 
miniiPW,    box  elder,   421* 

dv/ar'f  maple,    420* 

maple,-    423* 

sugar  maple,  4^2. 
negundinis,  (soo  P.  ninima),  /j^l. 
podophylli.  Podophyllum  peltatum,   ■ 

...         458. 

potentillae,    (see  Mollisia   earliana;, 

•363. 
rhubarb,    2. 

saccharina,   Norway  maple,  /-21. 
solitaria,    apple,    283,    482. 
sp. ,   hickory,   419* 
persimmon,   3^7* 
poplar,   428* 
sugar  maple,    422. 
willow,    ^31* 
spp. ,    maple,    423- 
tobacco,    143  •■ 
straminella,    rhubarb,    160. 
tilliae,    basswood,    410* 
violae,    violet,   i\^0- 
Physalospora  cydoniae,    apple,    29I,    482. 
chestnut   oak,    i\-2^. 
pear,    328. 
quince,   330* 
PKysarum  cinereum,    cucumber,    119' 
lawn  grass,    262. 
'^    gyrosum,    celery,    I49 . 
I    sp.,   asparagus   fern,   433* 
Physiological   canker,    pear,    328. 
Physiological  factors,    fuchsia,   43^* 
Phy'sjderma   zeae-raaydis,    corn,    237,    471* 
Physopella  fici,   fig,    384. 
osage   orange,    441* 
vitis,   grape,    'j,Gl. 
Phytjphthora   oactorum,    apple,    314. 
;  rhubarb,    160. 

'    celery,    li\^. 

cryptogea,    tomato,    G^^ 
infestans,    potato,    8,    473,   474. 

tomato,    G6.  •  , 

lettuce,    154* 

parasitica   rhei,    rhubarb,    iGO. 
parasitica,    tomato,    65. 
phaseoli,    lima  bean,    9^. 
sp.,    hackberry,    417* 
peony,    443. 


Sedum  purpureun,   459* 

syringae,    apple,    314* 

terrestris.   Citrus,    3^2. 
eggplant,    I5O. 
toirato,    GG. 
Picea  canadensis,    (see  white   spruce), 
408. 

engelraanni,    (see  Engelmann  spruce), 
408. 

mariana,    (see   black  spruce),   40^* 

spp.,    (see   spruce),   40^* 
Pine,    anthracnose,    407* 

Daedalea   borkeleyi,   407* 

Lophodermium  blight,  407' 

pine   cone   rusts,    j!\.08. 

Poria   cocos,    4^7* 

root   rot,    408. 

scaly   Lentinus    rot,  4*-'7* 

tuckahoe,    ^O'J  • 
Pine,    Arizona   long  leaf,    rust,    ^00' 
Pine,    Austrian,    Sphaeropsis   sp.,   401* 
Pine   comandra    rust,   western  yellow 

pine,   4^2. 
Pine  cone  rusts,    pine,    4'^^' 
Pine,    Corsican,    rust,  401» 
Pine,    jack,    rust,    4OO. 
Pine,    loblolly,    rusts,   4*-'7' 

Septoria   acicola,   4^7* 
Pine,    Iclgepole,    lodgepole-pine  mistl 
toe,    400. 

Lophodermella   montivaga,    400* 

needle  blight,    4OO. 

needle  cast,    399* 

red-brown  heartwood  butt   rot,   4OO 

rust,   399. 

Stillospora  pinicola,  400* 

western  fusiform  rust,  399* 

western  pine  gall  rust,  399* 
Pine,  long  leaf,  rvists,  401* 
Pine,  parry  pinion,  needle  blight,  4^3' 
Pine,  pitch,  Coleosporium  terebinthi- 
naceae,  403* 

dying  of  needles,  4'^3' 

Hypoderma  desmazieri,  403* 

rust,  403* 
Pine,  pond,  rusts,  4^3 • 
Pine,  red,  damping  off,  4^3* 

rust,  403.  * 

wood  rot,  4^3' 
Pine,  Scotch,  damping  off,  407* 

Dothiorclla  pinastri,  4'^7* 
Pine,  scrub,  Cronartium  cerebrum,  4^7 

rusts,  407. 
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Pine,    shortleaf,    rusts,    4OO. 
■Pine,    slash  or   swamp,    rust,    399* 
Pine,    sugar,    needle   cast,   400* 
Pine,    western   white,    needle   cast,    401* 

ring    scale   rot,   i\01. 

white   pine   blister  rust,    401' 

yellow   root   rot,   i:^-01. 
Pine,    Western  yellow,    heart  rot,   i^02. 

needle  cast,    401»   4^2. 

Pacific  Slope  yellow  pine  mistletoe, 
402. 

pine  comandra  rust,  40^' 

western  pine  gall  rust,  AOZ. 

witches   broom,   401* 
Pine,   white,    ant  canker,    404* 

blister    rust  control   in  Pennsylvania, 
405. 

chemical   injury,    4*^4* 

Cryptosporium  pini,    404* 

damping   off,    4O4. 

dry   rot,   403 . 

Fusicoccum  sp . ,    4'-'4* 

leaf  cast,    4*^4* 

needle  blight,  404* 

needle  drop,  404* 

Polyporus   schweinitzii,    4^4* 

Septobasidium  pinicola,    /;04« 

sunscald,    404* 

v/hite   pine   blister    rust,  4^4* 

wood  rot,    403* 
Pine^.  yellow,    mistletoe,    4^2. 

rot,    402. 

v/hite  pouch  fungus,  i[.02. 
Pink  root,  onion,  100. 
Pink  rot,  apple,  3^3' 
Pinus  banksiana,  (see  jack  pine),  i\.00* 

caribaea,  (see  slash  or  swamp  pine), 

399. 
contorta,  (see.  lodgepole  pine),  399* 
divaricata,  (see  j&ck  pine) ,  4OO. 
echinata,  (see  shortleaf  pine),  40'-'' 
lambertiana,  (see  sugar  pine),  40^* 
monticola,  (see  western  white  pine), 
401. 

Septobasidium  pinicjla,  404* 
murrayana,  (see  Arizona  longleaf 

pine),  400. 
nigra  austriaca,  (see  Austrian  pine), 

401. 
nigra  poiretiana,  (see  Cjrsioan  pine) 

401. 
palustris,  (see  longleaf  pine), 

401. 


ponderosa,  (see  western  yellow 
pine),  401* 
(see  also  yellow  pine),  4^2 • 
quadrifolia,  (see  parry  pinion 

pine) ,  403. 
resinosa,  (see  red  pine),  403* 
ri^^id'j,  (see  pitch  pine),  4^3' 
serotina,  (see  pond  pine),  4'^3' 
spp.,  (see  pine),  407* 
strobus,  (see  ivhite  pine)  ,  i|-03' 
sylvestris,  (see  Scotch  pine). 

407. 
taeda,  (see  loblolly  pine),  /^O'J. 
virginiana,  (see  scrub  pine),  4'^7* 
Piricularia  grisea,  Syntherisma  san- 
guinalis,  262. 
oryzae,  rice,  24O.  . 
Pithiness,  sweet  potato,  87- 
Plantago  sp.,  leaf  spot,  45^* 
Plasmodiophora  brassicae,  cabbage, 
106. 
cauliflower,  110. 
Plasmopara  halstedii,  sunflower,  259» 

viticola,  grape,  35^- 
Platanus  occidentalis,  (see  sycamore) 

/;29. 
Pleotodiscella  veneta,  blackberry, 37^' 

raspberry,  3^7' 
Ple'nodomus  destruens,  sweet  potato, 

85»  477- 

Pleosphaerulina  briosiana,  alfalfa, 

249. 
Pleospora  papilla ta,  Norway  maple, 4^1 

sp. ,  striped  maple,  421* 
Plowrightia  m.orbosa,  black  cherry, 4^3 

cherry,  354* 

plum,  350* 

Western  choke  cherry,    4-'-3' 
Plum,   bacterial  gummosis,    35^* 

bacterial  spot,    349* 

black  knot,    35O. 

blue  mold   rot,    y^O. 

brown  rot,    34^'   4^^* 

chlorosis,   351* 

cork  spot,    351* 

crop  losses,    4^^* 

crown  gall,  350« 

fly  speck,    35O. 

frost   injury,    351* 

gray  mold   rot,    350* 

gum  spot,   351' 

hard  flosh  spots,    351* 

internal  browning,    351' 


526 

leaf  blight-,   349. 
mistletoe,   351* 
pockets,    34^* 
Rhizopus   rot,    35*-'» 
rosette,    3^0* 
rust,  .  35*-** 
.scab,    350* 
silvsr   loaf,    351' 
sjoty  blotch,    35*-^* 
spray  injury,    3^1. 
Stereum,   351* 
top  sjursap,    351* 
yellovvs,    35*^' 
Poa   compressa,    Ophiobolus   cnrioeti, 

iby,  2G2. 

pratensis,  Erysiphe  graminis,  2bl. 
Helminthosporium  ^iganteum,  2bl. 
Helmiijthosporluin  sp.,  2b2. 
Puccinia  poa rum,  263* 
Ustilago  striaef ormis,  264* 
Pockets,  plum,  34^* 
Pod  blight,  lima  bean,  ^"^ . 

soybean,  257* 
Pod  rot,  bean,  9^- 
Pod  spot,  bean,  ^^^ 
Podophyllum  peltatum,  Phyllosticta 

podophylli,  cfj'^. 
Podosphaera  leucotricha,  apple,  3^6 • 
pear,  328. 
oxyacanthae,  black  cherry,  413' 
cherry,  354. 
choke  cherry,  /;-13' 
ocean  spray,  ^1/^1. 
quince,  330'' 
Poinsettia,  leaf  spot,  iY{5'       * 
Pole  sweat,  tobacco,  'h'2. 
Polyporus  betulinus,'  paper  birch,  /,.ll. 
eurbescens,-  yellow  pine,  4^2. 
fuscus,  paper  birch,  411' 
inzeugae,  poplar,  4*^9* 
picipes,  v/hite'  ash,  4^3  • 
resinosus,  (see  P."  fuscus),  /.ll. 
schweinitzii,  Douglas  fir,  395* 
giant  arborvitae,  394* 
lodgepole  pine,  400' 
Western  larch,  399* 
white  pine,  404' 
sp. ,  apple,  315. 
sulphurous,  black  cherry,  ^',-13« 
oak,  426. 
red  oak,  ^25. 
red  pine,  403* 
western  larch,  399* 


white  elm,  /llh. 
volvatus,  Douglas  fir,  39^' 

yellow  pine,  l^02, 
Polystict'as  pf^r^'.aiaenus ,  red  oak,  ^'-S.^)' 
Polythrincium  trif Jlii,  clover,  255' 

^ white  clover,  .2^^j. 
Pome  f  ru  i  t  s ,  d  i  s  e  ^  s  c.  s  ,  2  73  • 
Pom.^grrnatR,  literature,  3^8. 
Poor  3  tan :1s,  potat'j,  .y_). 
Poplar,  anthracnose,  .'.2o. 


canker,.  42 


y'^  I  ' 


European   canker,    t^O , 

leaf  spot,   4'=^8. 

Melampsor-^^   sp.,    <2o. 

Polyporus   inzeu.'^ae,    429* 

powdery  raildqw,    i-23. 

rust,   428. 

wood   r:)t,    429* 
Poplar,    Balm    jf  Gilead,   canker,    426. 
Poplar,     black   cottjnwood,    canker,    £^7* 

gall,    427. 

leRif  rust,   427* 

powdery  mildew,   427* 

yellow"  leaf  blister,    ,,27. 
Poplar,    Cyrolina,    canker,    z,.2G. 

rust,   /:|-2b. 
Poplar,    Ir^t  rgo  .tDothed- aspen,    Trametes 

suaveolens,    4^^* 
Poplar,    Lombardy,,   cnnker,    426. 
Poplar,    quaking   aspen,    canker,    427* 

Pomes   igninrius^.  /127« 

leaf   rust,    427. 

powdery  mildew,    •■Z'J. 

tar  spot,   427* 
Poplar,    white,    rust,    42G. 
Populus   alba,    (see  v/hite  poplar),   i\2^, 

balsamifera,    (see  Balm   of  Gilead 
poplar),   .-,.2G. 

deltoides,    (se-^  Oiirjlina   poplar), 
426. 

grandidentata,    (see   large   toothed 
aspen  poplar),    /'p26.  ■ 

nigra   italica,.   (see   Loabardy  pop- 
lar), .426. 

spp.  ,  (see  poplar-),  427* 

tremuloides,  (see  quaking  aspen 
poplar),  427. 

trichocarpa,  (see.  black  Cottonwood- 
poplar),  ,'\2ri , 
Poria  CO  cos,  pine,  ^jQ^  * 

vaporaria,  arborvitae,  394* 
Poronidulus  conohifer,  elm,  417* 

white  elm,  /^Ib. 


^27 


Putanh  hunger,    cotton,    I29. 
Potato,    anthraonose,    46. 

bncterial  wilt,    46 . 

blaok  dot,    /^G. 

blaok  he-T,rt,    50. 

blackleg,    3,.  ^8,    /;73,   474. 


ca  j.ico, 


41,    /^. 


Cercospora    concors,    i.fi. 

common  scab,    24. 

corrugated  mosaic,  41« 

crinkle,  4»  .4-1  • 

crop  loss,  462,  473,  474,  475,  47G, 

curly  dwarf,  4,  4I,  48. 

decaying  seed  pieces,  £fj. 

degeneration  .diseases,  40* 

drought  injury,  ^1, 

early  blight,  11,  475,  i\^G. 

fertilizer  burning,  ^yl. 

freezing  injury,  ^1. 

Fusarium  wilt,  I4,  475 >  47^ • 

germination  diseases,  43* 

giant  hills,  3,  4,  4I.. 

hail  injury,  ^l* 

heat  necrosis,  ^l* 

hollow  heart,  ^b. 

hopperburn,  37,  47^,  476. 

internal  brown  spot,    ^-^0, 

jelly  end  rot,  ,48. 

late  blight,  3,  '4,  8,  473,  474. 

leaf  drop,  4>  41* 

leef  hopper,  37* 

leaf  roll,  4,  35,  473,.  474. 

leaf  rolling  mosaic,  4>  4^* 

leak,  48* 

lightning  injury,  "^l. 

long  tuber,  ^^.1. 

losses  from  late, blight,  8. 

marginal  leaf  roll,  /\,   6^1. 

m.ild  mosaic,  4* 

mosaic,  3,  4,  31,  /.73,  474. 

mosaic,  dwarf,  4>  4'^* 

mottled  curly  dwarf,  4>*  4-'-* 

mottled  mosaic,  4»  41* 

net  necrosis,  /|8. 

poor  stands,  /^5* 

powdery  dry  rot,  48* 

powdery  scab,  48 • 

rhizoctonia,  1%  473,  474. 

root  knot,  4^. 

root  rot,  Armillaria,  48' ■ 

rot,  48* 

rugose  mosaic,  4» 

russet  dwarf,  4>  41'  42* 


scab,  5.  - 

scald,  49. 

sclcrotial  disease,  4"* 

scurf,  I'i - 

seed  certification,  b. 

severe  mosaic,  4»  4-'-* 

silver  scurf,  .--0. 

slimy  soft  rot.  48* 

soutlisrn    Dlight,    iJj. 

spindle   L-prcut,   4»    41* 

spindle    tuL'er,    i\,    :\.l, 

spray    injury,    ^1, 

ctem   end    r  ot,   47* 

s  tem  r  ot ,    Yj  . 

stipple   streak,    4>    41* 

streak,    4»   41»   4^* 

tip  burn,    37,   ir^^j,    ^76. 

tuber   indexing,   o. 

tuber    rots,    47* 

use    of  sulphur,    i^), 

wart,    4,     17. 

v/ilt,    F^,:-:arium,    47,    475,    47r5, 
Vortvoillium,    47. 

yellow   dwjrf,    3>    43* 
Pr  oten  ti  i  la  c ''.  nade  ns  i  3  ,    r ug  t ,   458  • 
Powdery  dry   rot,    potato,    4^* 
Powdery  miloev,    ampelopsis,   432* 

apple,     'jO^. 

barley,    224. 

bean,'  ^'i' 

black   cherry,   413' 

blaok   ccLtonwood    poplar,    427* 

catalpa,    413* 

cherry,    35^ ' 

chestnut,    4^5 • 

choke    cberry,    413* 

chrysa ni  hcmum ,    435 • 

clover,    1G8,    250". 

cowpea,    2^10. 

cucumber,    il^. ' 

dahlia,   .'35 • 

dogwood,    4^5' 

euon.yma3  ,   43"* 
golden  ;'T'i.o/f,    438* 
grape,   :■':■:)■ 
■  horsechef't/vit,    /,20. 

Japane:?^   euonymus,    43^* 

lilac,  4.;.o.     ■ 

•      Lonioera    t^rtarica,    44*-'* 
lupi'^f:,    -:4'-^- 
Lupinus   pc'rennis,    457* 
matrinonj-   vine,    441' 
mountain  aider,    4*^9' 
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mustard,  111. 

oak,  42G. 

oats,  231. 

ocean  spray,  441. 

pansy,  ^2. 

pea,  156. 

peach,  3Vr' 

pear,  32B. 

pecan,  390* 

phlox,.  443. 

poplar,  i\.2Q , 

quaking  aspen  poplar,  ^^.'J , 

quince,  330* 

radish,  111. 

raspberry,  37^' 

red  clover,  IbG. 

rose,  ^^,45' 

rye,  217. 

snowberry,  449* 

spiraea,  449* 

strawberry,  3^5* 

sunflov/er,    259. 

sweet  pea,    ^+49* 

sycamore,    430* 

Taraxacum  spp.,   4^0* 

Vicia   americana,    4^1» 

violet,   450. 

western  red  birch,  i\ll, 

western  service  berry,  4^  • 

wheat,  214. 

white  elm,  41^ 

white  oak,  424. 

willow,  431* 

zinnia,  451* 
Powdery  sapwood  rot,  paper  birch,  Z^ll. 
powdery  scab,  potato,  /'p , 
Fox   canker,  apple,  315* 
Pox,  sweet  potato,  8G,  477* 
Precipitation  map,  9» 
Primrose,  gray  mold,  444* 
Pirimula  sp. ,  (see  primrose),  /44' 
privet,  California,  shot  hole,  444. 
Progress  in  development  of  control 

measures,  5* 
Proliferation  of  spike,  timothy,  260. 
Protocoronospora  nigricans,  vetch,  258. 
Prune,  (see  plum),  34^ »  4^^' 
Prunus  americana  x  trifolora,  hard  flesh 
spots,  351. 

demissa,  (see  western  choke  cherry), 

;•     413. 

j    melanocarpa,  (see  choke  cherry),  413. 
■  ;  serotina,  (see  black  cherry),  413. 


triloba  plena,  Bacillus  amylov*- 
orus,  325* 
fire  bli,-ht,  444. 
virginiana,  (sec  choke  cherry), 413^ 
Pseudomonas  aptatum,  sv/iss  chard,  l63;., 
avenae,  (see  Bacterium  coronafac- 

iens),  230. 
pi  si,  pea,'  158. 

tumefaoiens,    (see   Bacterium  tume- 
faciens'),    308. 
Pseudoperonospora   cubensis,    canta- 
loupe ,    113 . 
cucumber,    llo. 
pumpkin,    119' 
squash,    119 ♦ 
watermelon,    123 ♦ 
humuli,   Humulus   lupulus,    45^' 
PseudopeZiza  medicaginis,    alfalfa,24Gj 
■    rib is,    currant,    373' 
gooseberry,    374. 
trifolii,    clover,    2^34* 
Pseudotsugae   taxifolia,    (see  Douglas 

fir),   39^- 
Psoraloa    lanoeolata,    rust,    45S. 
Psorosis,   Citrus,    3^2. 
Pteridium  equilinum  pubescens,    (see 

brake   fern) ,   454* 
Puccinia   agropyri,    clematis,    43^» 
Thalictrum  dioicum,   i\Gl. 
nntirrhini,'  snapdragon,   /|47* 
•asparagi,   asparagus,    1^13 • 
centaureae,    bachelors   button,   433 
clematidis,   Agropyron   spp.,    2^2. 
Agropyron  tenerum,    262. 
Bromus   spp. ,    262. 
Elymus   spp.,    2G2. 
coronata,    Avena   sp. ,    262. 
buckthorn,    411* 
cascara,   412. " 
Festuca   elatior,    2C2. 
oats,    227,    469,    470. 
Rhamnus  cathartica,    229. 
cynDdontis,    Capriola  dactylon,    262. 
dispersa,    rye,    2l6,    4^5 >   4^^* 
elegans,    (see  Uromyoes   elegans),253 
glumarurn,    Agropyron  acutum,    263. 
Agropyron   longifolium,   263. 

tcnorum  longifjliura,    263* 
barley,    I96,    221. 
Bromus   adoensis,    263. 
e rectus,    263. 
lanuginosus,    2G3' 
macrostachys,    2G3. 


Bi^omus  maxxmus,    263. 

Porteri  frondosus,    263 
Purgans   latiglumis,    265. 
richiirdsjnii,    2G3. 
,    rigidus,    2G3. 
glasses,    167,    263. 
Hordeum  bulbosum,    2G3. 
jubatum,    197,    263.' 
maritimum,    253. 
..     .     .     ,,,       nodosum,    197,    263. 

Phalaris   canariensis,    26^ 
wheat,    196.  '      ^' 

wild  grasses,    263 
cramnis,   Agropyror.  caninum,    263 
Agropyron  repens,    263 
femithii,    263. 
tenerum,    263. 

Agrostis  palustris,,263. 
Alopecurus   geniculatus,    263. 
barley,    220,   A67,    4C8/        ^ 
Bromus    sp.,    2b3. 
Dactylis   glome  rata,    263.  ' 

Elymus    canadensis,    263. 

virginicus,    265. 
grasses,    263. 

Hordeum  jubatum,    263. 
Lolium  temulentum,    26^ 
■^ats,    226,    /69,   AyQ^    ^• 

2^,  215    4(^5,  4^(^. 

wheat,    184,    463746/1 

grossulariae,    gooseberr;,*    37^ 

'    ^^^^^^th   ,    Helianthus   sp^.'^. 

.      sunflower,    259.  ^-^-^ 

heuoherae,   Heuphf.y.^<    ,1    ^^ 

ir„      ,  .         '   iiKucnerd   glabra.   /l^iR 

xn^paUentis.    impatiens   balsa^^L^^, 

lateritia,   Diodia    teres,    .  ^A 
^ycii,   matrimony  vine,. 441.     • 
r^alvacearum,    hibiscus,   S. 

hollyhock,    438. 
-elanocephala,    Phyllostachys    sp. , 

r^enthae  americana,   Monarda    fistri 
losa,   457.  ^^~ 

peridermiospora,    ash,   410. 

green  ash,    40^. 

white  ash,   409. 
^!;f^^-P^^tensis,   timothy,    260. 
Poarum,   Poa   pratensis,    263 
pruni-spinosae,    anemone, '3/2 

choke   cherry,    413. 

peach,    342: 

plum,   350. 
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rhamni,    (see  P.   coronata),   412 
rJ-bxs,    Ribes    spp.,    459.       '   '^^^' 
ruellxae,    Ruellia   strepens,    4^,9. 

sx^^olex,   barley      167,.  2^21,  ^.^^^^^ 
sori.hi.    corn,    233,   471.  ^ 

sperm.coces,    (see  P.    lateritia), 
subnitens     Distichlis    spicata, 

spinach,    3,    161.   ^ 
taraxaci.    Taraxacum  spp. ,    4^,0 
triticma,    wheat,    192.   aG^     /f a 
violae,    pansy,    4^2.^    '    ^^^'/H- 
H.ccxnxastrum  myrtilU,   Gaylussacia 
•"P-,   454. 
hemlock,   396^   39-?. 
Vaccinium  sp.,   461, 
Vacoinium  spo. ,  '^i6l 
Pustulatum,    fire^-^eed,' ^r/. 
sparsum,    manzanita,   A^.j, 

Pueraria    thunberei^n^      /  , 

iianocrgxana,    (see   kudzu). 

Pumpkin,   downy  mildew,    119 
mosaic,    119.  -^ ' 

P^^ple   sheath  snot,    corn,    2/0 
^rpletatula,    (see  .atuk   l';.i,  ) , 

Pyrenope.iza  medicaginis,    alfalfa, 

Pyn.s   sxtchensis,    (see  mountain- 
ash),   410. 
spp.,    (sfj^,   flowerine    crab)      a^C 
Pythiacystis   citr^nh+h  '    43b. 

382.         ^'^^P'^^hora,    Citrus, 

Py thium,    celery,    I/I.9. 

debaryanum,    cucumber,    nq 
dahlia,    435.  ^'■^' 

pea,   157. 
potato,    48. 
spinach,    162. 
sugar  beet,    I34. 
sweet  pea,  450. 

tobacco,    143.  ..    .•,,...•. 

tomato,    65.  ..-:•.•.  v  ■•. 

watermelon,    122.  '     •  •  '    . 

lettuce,    154. 
pea,    2. 

sp-,    Agrostis  palustris,    166     26a        ' 
grasses,    16G.  '    "^^4- 

lettuce,    15J. 
pea,    157.       ' 

sugar  beet,    I34. 

watermelon,   3. 
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Quercus  alba,    (see  white   oak),   424* 
nigra,    (see   water   oak),    45^* 
coocinea,    (see    scarlet    7ok),   424* 
prinus,    (see   chestnut  oak),    4-t)* 
rubra,    (see    red    oak),    425' 
spp'.  ,    (see   oak),    425' 

Quince,    black  rot,    330* 
fire  blight,   329. 
fmait  spot,   330' 
leaf  blight,    329. 
powdery  mildew,   330* 
rust,'  330* 

Quince,.  Japanese   flowering,    rust,    /t44' 


R 


Rabbit  ear,    lettuce,    154* 
Radish,    black    root,    111. 

damping   off,    111. 

downy  mildew.    111. 

Erysiphe  polygoni,    3* 

powdery  mildew,    111. 

white    rust.    111. 
Rainfall  by  months,   269. 

by  states,    27I. 
Ramularia  fraxinea,    red   ash,    410* 

ginseng,    I5I. 

taraxaci,    Taraxacum   spp.,  /^Gl. 
Raspberry,   anthracnose,    3^7* 

bacterial  blight,  37-^* 

blue  mold  rot,   37I. 

blue   stem,    37-'- • 

cane  blight,  3^8,    371* 

crop   losses,    49^*  ■. 

crown  gall,   360 • 
/     eastern  blue  stem,    3^9* 

fruit   rot,   37^' 

gray  mold   rot,   37I. 

leaf   curl,    369,    49O. 

leaf  spot,   370. 

mosaic,    369,   49O. 

orange   rust,   37-^' 

powdery  mildew,   37-^*  '  ' 

Rhizopus   rot,    37-'-* 

rust,    371' 

spur  blight,   37O. 

winter   injury,   371- 
Ravenelia   aus trails,    aoaoia,   409* 
Razoumofskya   americana,    lodgepole  pine, 
400.  '       ■ 

campylopoda,    western  yellow  pine,    402. 
yellow   pine,    4^2. 

douglasii,    Douglas   fir,    396. 


laricis,   western  larch,    399* 
Red-brown  heartwjod  butt  rDt,   Doug- 
las  fir,    395. 

giant  arborvitae,    394* 

locigepole   pine,    400* 

v/estern    larch,   399* 
Red-brown   sapwood  rot,   Douglas   fir, 

395- 

lowland  fir,   395* 
Red  clover,    mosaic,    2^^. 
nematode,    254* 

powdery  mildew,    lC&»    2^0,   251. 
root  rot,   253* 
rusts,   2^3* 
sooty   spot,   255* 
(see   clover),    2^0. 
Red   heart   rot,    oak,   i\2G, 
red   oak,    c'lZ^j. 
v/hite  eln,    41^5* 
Red   leaf  spot,    cran!;orry,    375* 
Red   rot,    Douglas   fir,    395* 

.sugar  cane,    I3O. 
Red  top,    brown  patch,    260. 
References,    tomt.to  diseases,    67. 
Relative   prevalence,    cereal  dis- 
eases  in  1922,    IbG. 
Resistant  varieties,   4* 
Rhamnus   cathartica,    crown  rust,    229. 
purshiana,    (seo   cascara),   4I2. 
sp.,    (see  buckthorn),   411' 
Rheosporangium  aphanidermatus , 

radish.  111. 
Rhizoctonia,  bean,  2. 
flax,  24^'i. 

medicaginis,  alfalfa,  249 • 
miorosclerotia,  fig,  385* 
pea,  2. 

potato,  19,  473,  474. 
rice,  241. 

solani,  bent  grass,  260. 
blue  grass,  2(So. 
cabbage,  IO9. 
fescue  grass,  2G0. 
lettuce,  1^2. 
potato,  473,  474. 
red  pine,  /yO^. 
red  top,  2G0. 
Scotch  pine,  407. 
toma  to,  65 . 
white  pine,  404. 
sp. ,  beet,  145» 
celery,  I49, 
cotton,  128. 
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eggplant,  1^0.     . 

horseradish,  110. 

mangel,  155* 

pea,  157. 

radish,  111. 

rice,  241. 

sugar  beet,  134* 

sweet  pea,  ^^0. 
stem  rut,  bean,  '^G. 
strawberry,  3^5* 
turnip,  111. 
watermelon,  3f  I23. 
wheat,  207. 
Rhizopus,  apple,  314* 
grape,  3^1' 
nigricans,  persimmon,  3^7*       ^ 

potato,  4^' 

strawberry,  365* 
plum,  350* 
raspberry,  371* 
sp.,  guavo,  387* 

peach,  342* 

persimmon,  3^7* 

sweet  potato,  83» 
spp.,  sweet  potato,  83» 

tomato,  07. 
squash,  II9. 
Rhododendron  californicum,  (see  rho- 
dodendron), 444* 
leaf  rust,  444. 
leaf  spot,  ^\,    445. 
Melampsoropsis  rhododendri,  445* 
nudiflorum,  (see  rhododendron),  444* 
sp.,  (see  rhododendron),  /\^\^' 
witches  broom,  4^,4* 
Rhubarb,  Alternaria,  2. 
• Ascochyta  rhei,  2. 
Cercospora,  2. 
crown  rot,  iGo. 
leaf  spot,  iGo. 
Phyllosticta,  2. 
stalk  rot,  iGO. 
undetermined  disease,  loO. 
Rhus  diversiloba,  Septoria  irregularis, 

459.     •     •   ■ 
sp. ,  Septoria  irregularis,  459* 
Rhynchosporium  secalis,  barley,  l^o'J t 

223. 
rye,  219. 
Rhytisma  acerinum,  Acer  rubrum,  423* 

Acer  saccharinum,  423*' 

maple,  4^3* 
punctatum,  maple,  4^3* 


salicinum,  willow,  431' 

sp. ,  nnple,  423. 

vaccinii,    Vaccinium  corymbosum,4til< 
Ribes   cynosbati,    white  pine  blister 
rust,   405. 

nigrum,    white   pine  blister   rust, 
405. 

rotund  if olium,    white  pine  blister 
rust,   405. 

spp.,    riectria   vulgaris,    459' 
^^nist,   459. 
Ricer,   acreage   of  United  .States,    24O. 

blast,    240. 

foot   rot,    241. 

straighthead,  24O. 
Ring  scale  rot.  Western  hemlock,  397* 

western  larch,  399 '• 

western  white  pine,  401' 
Ring  spot,  cabbage,  IO8. 

cauliflower,  110. 

tobacco,  142. 
Ri J  Grande  disease,  borage,  451* 

carrot,  3»  145* 

lettuce,  153' 
Ripe  rot,  apple,  314* 

grape,  3t'l« 
Robinia  pseudacacia,  (see  locust), 

420. 
Roestolia   pyrata,    (see  Gymnosporan- 

gium- juniperi-virginianae) ,   43^* 
Root  disease,   beet,    145* 
Root  knot,    alfalfa,    249. 

almond,    391' 

apricot,    35^* 

bean,   9^* 

beet,    145» 

cabbage,    109* 

cantaloupe,    114* 

carnation,   434* 

celery,    149* 

chicory,    149* 

cotton,    128,    4^1* 

cucumber,    119* 

dahlia,    435. 

fig,   380. 

golden    seal,    454. 

lettuce,    154. 


okra ,    155* 

peach,    343. 

peony,    4i|3.    • 

potato,   4^* 

sweet  clover. 

2 

sweet  potato. 

b 

)'!. 
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Swiss  chard,  lG3« 
tobacco,  143* 
tomato,  64* 
velvet  bean,  259. 
watermelon,  I23. 
Root  rot,  alfalfa,  249. 
apple,  310>  311' 
Arirdllaria,  apple,  311* 

peach,  2 

potato, 

scarlet  oak,  4^4* 
bacterial,  horseradish,  110. 
bean,  2,  4,  479,  480. 
black,  tobacco,  I30. 
Clitocybe,  grape,  ^Gl, 

peach,  344* 
clover,  253* 
corn,  233* 

Corticium,  strawberry,  3^^* 
Fomes,  currant,  373 • 
Fusarium,  barley,  223* 

bean,  2,  95. 

clover,  253* 

corn,  233,  471,  472. 

pea,  2,  157. 

strawberry,  3^5* 

sweet  clover,  255* 
Gibberella,  corn,  233- 
Hypholoma,  apple,  311' 
Marasmius,  sugar  cane,  131* 
Ozonium,  alfalfa,  248. 

apple,  311' 

bean,  ^G. 

cotton,  I2G. 

cowpea,  25G. 

grape,  361. 

hollyhock,  439  . 

mulberry,  375* 

okra,  155. 

peach,  344 • 

peanut,  IbO. 

pear,  328. 

sweet  potato,  88. 
pea,  2. 
peach,  344. 
Phoma,  celery,  I49 , 
pine,  408. 
Pythium,  dahlia,  435. 

pea,  2,  157. 

sweet  pea,   45O. 
Rhizoctonia,    alfalfa,    249. 

bean,    2. 

celery,    149. 


horseradish,    110. 
pea,   2,    157. 
strawberry,    3^5* 
sweet  psa,    450* 
Sclerotinia,    alfalfa,    248. 

ciover,    253* 
strawberry,    3^5* 
Thielavia,    bean,    2. 
horseradish,    110. 
pea,    157. 
tobacco,   5* 

unknown,   golden  seal,   455* 
wheat,    206,    207. 
Xylari^,    apple,   310' 
hackburry,   417* 
Root  trouble,    cherry,    355* 
Rosa   spp.,    (see   rose),    445* 

(see  wild   rose),   44^* 
Rosebloom,   cranberry,    374»    375* 
Rose,    leaf  blotch,   44^. 
powdery  mildew,    445* 
Rosellinia   oaryae,    hickory,    4^9 
Rosette,    apple,    315* 
peach,    343* 
pecan,    390* 
plum,   '3^0. 
wheat,    20^;. 
Rose,   wild,   anthracnose,    44^* 
Botrytis    rot,   44^* 
cane  blight,    44°* 
canker,    44^* 
chlorosis,    447* 
crowii  gall,   44^* 
leaf  rust,    44b. 
leaf  spot,   44^' 
mosaic,  447* 
rust,    44^* 

Texas   root  rot,    44^* 
winter   injury,   447* 
Rot,   Alternaria,    apple,   314* 
bacterial,    lettuce,    1^2. 
Botrytis,    artichoke,    143* 

wild  rose,   44^* 
Cephalosporium,    apple,  3lj4* 
Dothichiza,    apple,   314* 
Fusarium,    apple,    314* 
asparagus,    144* 
gladiolus,   43^* 
onion,    100. 
Penicillium,    apple,    314* 
Pezizella,    strawberry,    3^5* 
Phoma,    apple,    314* 
sugar  beet,    134* 
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Phyllosticta,  apple,  314* 
Polyporus,  Dou^^las  fir,  39^* 

yellow  pine,  432. 
Pythiurii,  potato,  4 J . 
Rhizopus,  apple,  314* 

grhpe,  3^1' 

persimmon,  3*^7* 

plum,  35*-^' 

potato,  AQ. 

raspberry,  37-^' 

squash,  II9 . 

strawberry,  ^G^. 
Solerotinia,  peony,  443 • 

strav/berry,  3^5* 
Trichoderma,  sweet  potato,  87« 
Rough  pod  spot,  pea,  X^3 ' 
Rubus  parvif lorus ,  rust,  459* 

(see  thimble  berry^,  /,'}0. 
spectabilis,  (see  salmon  berry), 

4'^i7' 
Rudbeckia  laciniata,  (see  golden  glow), 

438. 
Rue Ilia    strepens,    rust,    459* 
Rugose  mosaic,    potato,    4* 
Rumex   occidentalis,    (see  dock),   453* 
Russet  dv/arf,    potato,    4>    4^»    4^* 
Rust,    alfalfa,    16G,    247. 

anemone,    34^' 

apple,    254,    319,    320. 

Arizona   long  leaf  pine,   Zi.00. 

ash,   410- 

asparagus,   4>    143* 

aster,   451* 

bachelors  button,  433* 

bean,  93. 

blackberry,  372,  373. 

black  spruce,   /}^0Q» 

carnation,  434* 

Carolina  poplar,  426. 

China  aster,  433* 

choke  cherry,  413* 

clematis,  43^' 

clover,  2^3* 

coreopsis,  452* 

corn,  233* 

Corsican  pine,  401' 

cotton,  128. 

cowpea,  256. 

Diodia  teres,  453* 

Euthamia  spp.,  4'33' 

fig,  384. 

flax,  iGG,  241. 

flowering  crab,  43^* 


Gaylussocia  sp. ,  454* 

gooseberry,  374. 

Qvap'\i.    361  • 

grejn  .u^h  ,    409  . 

h;-iv/thorn,    /j-lS. 

Helir.nthus   spp.,    455* 

hemlock,    397.* 

hibiricus,    438* 

hollyhock,    438. 

Impatiens  balsamina,    439* 

jack  pine,    i^OOt 

Japanese    fiiowering  quince,   44t' 

juniper,    398» 

lima  been,   97* 

Linum  spp.,    242. 

usitatissiraum,    242. 
loblolly   pine,   407. 
lodgepole   pine,    399* 
longleaf  pine,    4^1 • 
matrimony  vine,-  441* 
Monarda   fistulosa,    457* 
mountain  ash,    i-lO. 
osage   orange,    441* 
oxalis,    4'+^* 
pansy,    r/\.2. 

Parthenium   integrifolium,    45^* 
pea,    2,    159. 
peach,    34-2* 

Phyllostachys  sp. ,   45S» 
pitch  pine,   4'-^3' 
plum,    350* 
pond   pine,    403* 
poplar,    /^8. 

Potentilla   canadensis,    ^^S» 
Psoralea    lanceolate,   458» 
quince,    33^. 
raspberry,    37-^* 
red   clover,    253« 
red   pine,    403* 
Ribes  spp. ,   459* 
rice,    2/:i.l, 

Rocky -Mountain   juniper,    398* 
RubuG   parviflorus,    459* 
Rucllia   strepens,   459* 
scrub  pine,   4*-'7' 
shortleaf  pine,   400* 
Silphium  spp.,   4^0 • 
slash  or  swanip  pine,    399* 
snapdragon,    447* 
snowberry,    ^^^ . 
spinach,    161. 
spruce,    408* 
runflower,    259. 
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Taraxacuiji  spp.  ,    /-\G0. 

Thalictrum  dioioum,   461. 

timothy,    26 0. 

tobacco,    L-2 . 

Vaccinium,  sp. ,   4°1* 

Verbesina    spp. ,    ^rOl. 

western   juniper,   397* 

western  service   berry,    i'^ » 

white   ash,   4'-''3* 

v/hite   cedar,    394* 

white   poplar,    I2G. 

wild   rose,  4'i^* 

willow,    43P' 

yellow  cedar,   394* 
Rusty   spot,   barley,    224. 
Rutabaga,    black    rot.    111. 
Rye,    anthracnose.,    166,    2iy. 

bacterial  bli^^ht,    219. 

bacterial  loaf  spot,  219. 

t)unt,  219. 

crop  losses,  462,  /G^,   /1.GG. 

ergot,  218,  4^5 »  ^T°^* 

f  a  i  lu  r  e ,  2  ig , 

head  smut,  217. 

leaf  blotch,  21^. 

leaf  rust,  2  iG ,  /65».  ^',66. 

leaf  spot,  219. 

powdery  mildew,  217* 

scab,  217. 

Septoria    seoaJLis,    219* 

smut,   4^5 »   4^^* 

stem  rust,    21^,   465.,   ^,GG- 

stem  smut,    217. 

take-all,    219 . 

Tilletia   tritici,    167. 


Salix   spp.,    (see  willow),   43O. 
Salmon  berry,    leaf   spot,   ^^47. 
Salsify,    v/hite   rust,    i6l. 
Salt-grass,    (see  Distichlis   spicata), 

263. 
Sambucus  glauca,    (see   elder),   415 . 
Sand  drown,    tobacco,    I42. 
Sap   rot,    red  maple,    42I. 

white   oak,   4^4 • 
Sapwood   rot,    red    oak,   425. 
Sassafras,    leaf  spot,    .^2% 

spp.,    (see, sassafras),    429. 
Scab,    apple,    273,    319,    32O,'   483. 

apricot,    3^0 • 

avocado,    '^oG, 


barley,    223. 

beet,    14-^  • 

cherry,   3^)4- 

Citrus,    378. 

cucumber,    I18. 

loquat,    ^Q8. 

oats,    231* 

peach,    338 »    4^Af    4^5* 

pear,   326,   40G,    487. 

pecan,    3^9* 

plum,    350* 

potato,    5»    24* 

rye,    247. 

small  cereals,    lb6. 

small  grains,    16G. 

sugar  beet,  134* 

wheat,  198,  .;fo>  4^- 
Scald,  barley,  223. 

potato,  49* 
Scaly  bark,  Citrus,  382. 
Scaly  Lentinus  rot,  jDine,  40?* 
Sohizonell;^  colemani,  Vitis  quadran- 
gular is,  .^61. 
Schizophyllum  olneum,  horsechestnut, 
420 . 

commune,'  red  maple,  421' 
Soirpus  oGcidentalis ,  Clasterosporium 

oaricinum,  -^-59  • 
Sclerospora  graminicola,  Chaetochloa 
itralica,  2G4« 

Chaetochloa  viridis,  264* 
Sclerotial  dist^ase,  potato,  i\G. 
Sclerotinin  carunculoides  ,  mulberry, 

375.  424- 

celery,  149* 
cinerea,  apple,  314' 

apricot,  355* 

cherry,  353,  ^89. 

choke  cherry,  ^13 • 

peach,  330,  484,  485. 

plum,  346,  488. 
demissa,  western  choke  cherry,  Al'^' 
dry  rot,  gladiolus,  438- 
fuckeliana,  primrose,  i^/f* 
lettuce,  154* 
liber tiana,  ^, 

bean,  5,  9^-" 

cabbage,  IO9 • 

carr.it,  l--r5* 

celery,'  I48'. 

cress,  110. 

cucumber,"  119.' 

endive,  I50. 
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escarole,  l^l* 

lettuce,  151 • 

mangel,  155« 

potato,  4"' 
■  strawberry,  3^5* 
oxycocci,  cranberry,  375* 
sp.  ,  cauliflower,  110. 

gladiolus,  43^' 

lima  bean,  97* 

peony,  44.3. 

strawberry,  3^6' 

sunflower,  259* 
trifoliorum,  alfalfa,  248. 

clover,  253* 
Sclerotiniose,  western  choke  cherry, 

413. 
Sclerotium  bataticola,  sweet  potato, 

87. 

bifrons,  quaking  aspen  poplar,  i^'^'J ' 
cocos,  (see  Poria  cocos),  -^jOy. 
disease,  wheat,  1G8. 
giganteum,  (see  Poria  cocos),  4*^7* 
rhizodes,  wheat,  167^  168,  206. 
rolfsii,  bean,  96. 
beet,  145. 
cantaloupe,  114* 
lettuce,  154* 
peanut,  iGo. 
potato,  4^* 
soybean,  257* 
tomato,  65- 
sweet  potato,  88. 
Swiss  chardy  l63» 
sp.,  gladiolus,  438 • 
Scolecotrichum  graminiSj  Alopecurus 
pratensis,  26/1. 
timothy,  260. 
Scurf,  potato, •19« 

sweet  potato,  86. 
Sedum  purpureura,  stem  rot,  459* 
Seed  certification,  potato,  o. 
Seedling  blight,  corn,  166. 

wheat,  214. 
Seedling  rot,  sugar  beet,  134* 
Septobasidium  pedicellatum,  Citrus, 
383. 
pinicola,  Pinus  monticola,  4^4* 

white  pine,  4^4* 
retif orme ,  hackberry,  417* 
retiformis,  apple,  315' 

pear,  328. 
sp. ,  hackberry,  417* 
Septomyxa  negundinis,  box  elder,  /j21. 


Septoria  acicola,  loblolly  pine,  4^7* 
aesculi,  California  buckeye,  l^W. 
apii,  celery,  1^6. 
avenae,  (see  Leptosphaeria  ave- 

naria)  ,  16G,-  231. 
bataticola,  sweet  potato,  38. 
betulae,  birch,  411' 
betuliojla,  western  red  birch,  41'^' 
betulina,  white  birch,  t^W, 
blasdalei,  cascara,  i-^\2. 
bromi,  Brom.us  inermis,  167* 
ohrysanthemi,  chrysanthemum,  435* 
consimilis,  lettuce,  2,  154* 
corylina,  California  hazelnut,  l\\^. 
diseases,  wheat,  209- 
gladioli,  gladiolus,  438* 
helianthi,  sunflower,  259* 
irregularis,  Rhus  diversiloba,  459* 

Rhus  sp.,  459. 
lactuoae,  lettuce,  2,  154' 
ludwigiae,  Ludwigia  alternifolius, 

457- 
lycopersici,  tomatj,  3»  53 »  47°* 
negundinis,  m.aple,  421* 
nodorum,  wheat,  209,  210. 
passerinii,  barley,  224. 
pisi,  pea,  3>  158* 
potent! 11a rum,  (see  Mollis ia  ear- 
liana),  363' 
pyricola,  (see  Mycosphaerella  sen- 

tina),  328. 
ribis,  currant,  373* 
rubi,  (see  Mycosphaerella  rubi), 
370,  372. 

salmon  berry,  ^147* 

thimbleberry,  450* 
secalis,  rye,  219. 
sp. ,  Bromus  inerm.is,  264- 

horsochestnut,  42O. 

Plantago  sp.  ,  458* 
tritici,  wheat,  209,  212. 
variegata,  (see  S.  blasdalei), 

412. 
Sequoia,  cankers,  408. 

Helotium  sphaerophoides,  408. 
sempervirens,  (see  sequoia),  408. 
Service  berry,  fire  blight,  /j29  • 
Service  berry,  western,  ■  leaf  spot, 

429. 
Noctria  disease,  ^'129' 
powdery  mildew,  429* 
rust,  429. 
witches  broom,  429* 
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Setoria  italica,  (see  Chaetochloa 
italic a) ,  264* 

viridis,  (see  Chaetochloa  viridis), 
264. 
Severe  mosaic,  pCitato,  4' 
Shade  trees,  393* 
Shoe  string,  tobacco,  143* 
Shot  hole,  apricot,  35^* 

California  privet,  444* 

peach,  344" 

syringa,  45O. 
Silphium  spp.,  rust,  i^GO, 
Silv'er  leaf,  plum,  35'1* 
Si]^ver  scurf,  potato,  ^8. 
Slime  flux,'  elm,  417. 
Slime  mould,  celery,  149* 

cucumber,  II9 • 

strawberry,  3^7' 

sweet  potato,  89. 

tomato,  65* 
Slimy  soft  rot,  cabbage,  I08. 

onion,    100. 

potato,    4^. 
Small   cereals,    scab,'  166. 
Small   fruits,   diseases,    357* 
Small  grains,    leaf  rusts,    iGG. 

scab,    166. 
Smothering  disease,    hackberry,    417* 
Smudge,    onion,    99 • 
Smut,    Br  3m.us   spp.,    264* 

corn,    i6d,    231,   47I. 

oats,    iGG,    224. 

onion,    3.    5'    97' 

rye,   465,    a66, 

timothy,    2b0. 
Snapdragon,   anthracnose,   44^* 

Cladjsporium  sp.,    449* 

mosaic,    4+9* 

Phyllosticta  antirrhini,    44^* 

rust,    447.     • 

stem  rot,    449* 

Verticillium  wilt,  449' 

wilt,  449. 
Snowberry,  powdery  mildew,  449* 

rust,  449* 
Soft  rot,  bacterial,  calla  lily,  434. 
carrot,  145* 
celery,  148. 
iris,  439* 
onion,  100. 
tomato,  G7« 
turnip,  111. 
violet,  450. 


Botrytis,  sweet  potato,  87* 

Oidium,  tomato,.  G'J. 

Rhizopus,  guava,  3^7* 
sweet  potato,  83. 
tomato,  67* 

Sclerotinia,  cabbage,  109- 

vegetables,  6. 
Soil  and  seed  treatment,  vegetables, 5« 
Soil  rot,  sweet  potato,  86. 
Solanum  nigrum,  mosaic,  62. 
Sooty  blotch,  apple,  309' 

pear,    328. 

plum,    350* 
Sooty  mold,    Citrus,   3^3' 

cotton,    1^. 

wheat,  215. 
Sooty  spot,  clover,  255* 

red  clover,  255* 

white  clover,   255* 
Sorbus   americana,    (see  mountain  ash), 
410. 

scopulina,    (see  mountain  ash),    410* 
Sore    shin,   cotton,    128. 
Sorghum,   anthracnose,    246. 

blight,    bacterial,   245* 

covered  kernel   smut,    245* 

decay    of  stalk,    246. 

head  smut,    245* 

loose  kernel  smut,  245* 
Sorosporium  reilianum,  corn,  168,  233* 
sorghum,  245* 

syntherismae,  millet,  264* 
Sour  sap,  pear,  328. 
Sjuthern  blight,  bean,  ^G, 

cantaloupe,  114' 

lettuce ,  154* 

peanut,  iGo. 

potato,  46 • 

Swiss  chard,  163. 
Soybean,  Alternaria  atrans,  1G6,  257* 

aphid  injury,  2^'J, 

bacterial  blight,  2^G. 

bacterial  leaf  spots,  256. 

bacterid' 1  pustule,  256* 

bacterial  wilts,  256. 

Bacterium  solanacearum,  167* 

chlorosis,   257» 

downy  mildew,    256. 

mosaic,    167,    160,    257. 

necrosis,   257* 

Peronospora  sp.,  16G. 
trifoliorum,  257. 
trifoliorura  manshurica,    257* 
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Phomopsis  sojae,  l6Gl 
pod  blight,  257. 
stem  blight,  257. 
sunbmrn,  237. 
wilt,  Fusarium,  257. 
Solerotium,  257. 
Sparassis  radicata,  western  white 

pine,  401- 
Spartina  pectinata,  Clav.ioeps  purpurea^ 

261. 
Speckled  blotch,  oats,  23 1. 
Speckled  leaf  blotch,  wheat,  212. 
Sphacelotheca 'cruenta,  sorghum,  245. 

sorghi,  sorghum,  245. 
Sphaerella  arbuticola,  madrona,  42O. 
pontederiae,  Nymphaea  odorata,  457* 
rumicis,  dock,  453- 
Sphaeronema  fimbriatum,  sweet  potato, 

82,  83,  477. 
Sphaeropsis  malorum,  (see  Physalospora 
cydoniae),  2^1,  425. 
sp.,  Austrian  pine,  40^* 
laurel,  44O. 
white  elm,  41^* 
ulmicola  ,  elm,  '-.yj • 
vincae,  periwinkle,  443* 
Sphaerotheca  humuli,  Humulus  sp. ,  45^* 
pansy,  44.2. 
raspberry,  371* 
spiraea,  449. 
strawberry,  3^5* 
humuli  fuliginea.  Taraxacum  spp. ,  4^0- 

violet,  450* 
mors-Uvae,-  gooseberry,  374* 
pannosa  peraicae,  peach,  34^i-* 
spp . ,  r  OS  e ,  4^"j.5  • 
Sphaerulina  trifolii,  clover,  254* 
Spinach,  anthracnose,  162. 
■  blight,  1G2. 
crown  rot,  163* 
damping  off,  162. 
downy  mildew,  161. 
frost  injury,  163* 
leaf  spot,  162. 
mosaic,  4,  1G2.  . 
Puccinia  subnitens,  3* 
rust,  161. 
stunting,  3* 
Spindle  sprout, .  potato,  4>  41* 
Spindle  tuber,  potato,  4»  41* 
Spiraea  douglasii,  Cylindrosporium  spi- 
raeicolum,  4^0* 
opulifolia  aurea,  (see  spiraea),  449* 


powdery  mildew,  //^, 
Split  pit,  peach,  345* 
Spondyloclaaiura  atrov4rens,  potato, 

48. 
Spongospora  subterranea,  pjtato,  48. 
Spongy  dry  rot,  apple,  314' 
Sporobolus  berteroanus,  Hclminthos- 

porium  ravenelii,  2G2. 
Sporonema  oxycocci,  cranberry,  375* 

sp.,  cranberry,  375* 
Spot  blotth,  barley,  223. 
Spot,  clover,  255* 
Spray  burn,  apple,  319 »  3^0. 
Spray  injury,  apple,  31^» 

cantaloupe,  114* 

cherry,  355' 

Citrus,  383» 

peach,  345' 

penr,  329. 

plum,  35-'- • 

potato,  51' 
Spread  of  chestnut  blight,  4M* 
Spruce,  black,  rust,  408. 
Spruce,  Engelmann,  matting,  408. 

needle  rust,  408. 

stringy  brown  rot,  408. 
Spruce,  rust,  Z^08. 
Spruce,  white,  leaf  cast,  408. 
Spur  blight,  raspberry,  37^* 
Squash,  downy  mildew,  119- 

frost  injury,*  119* 

fruit  drop,  II9. 

mosaic,  119- 

Rhizopus  rot,  119* 

wilt^  bacterial,  II9. 
Fusarium,  119* 
Stalk  rot.  bacterial,  corn,  166, 
168,  238. 

corn,  233* 

Fusarium,    corn,    233* 

Gibberella,    corn,   233* 

rhubarb,    160. 
Star  melanose.   Citrus,    383* 
Stoganosporium  piriforme,   maple,/'j23« 

sugar  maple,    ^2.2. 
Stem  blight,    soybean,    257* 
Stem  brjwning,    celery,    149* 
Stem  end  rot,    Citrus,   380. 

mango,    387* 

potato^    47* 

watermelon,    121. 
Stem   rot,    Fusarium,   cabbage,    109* 
carnation,    434* 
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sweet  potato,  8o,  477* 
potato,  19 • 

Rhizoctonia,  bean,  96. 
Sclerotinia,  cauliflower,  110. 
cress,  110. 
cucumber,  11^ • 
lima  bean,  97* 
strawberry,  36^* 
Sedum  purpureum,  459* 
snapdragon,  449* 
-  sv/eet  clover,  255* 
sweet  potato,  5»  477* 
velvet  bean,  259. 
Stem  rust,  barley,  220,  467,  4G8. 
cereals,  Ibo. 
oats,  22G,  H^xP),    A70. 
rye,  2F),  465,  486.      •..,.  .  . 
wheat,  184,  4G3,  4G4. 
Stem  smut,  rye,  217. 
Stem  spot,  asparagus,  144* 
Stereum,  plum,  351* 

sp. ,  white  oak,  424* 
Sterility,  oats,  23O. 
Stillospora  pinicola,  lodgepole  pine, 

400.  " 
Stippen,  (see  bitter  pit),  311' 
Stipple  streak,  potato,  4'  41* 
Stizolobium  pruriens,  leaf  spot,  258. 
sp. ,  leaf  spot,  258. 
spp. ,  (see  velvet  bean),  2P;8. 
Stone  fruits,  dis«eases,  330* 
Storage  rots,  cranberry,  375* 

sweet  potato,  477* 
Straighthead,  rice,  2i^, 
Strawberry,  Ascochyta  colorata,  3^4* 
Ascochyta  fragariae,  3^4* 
frost  injury,  3^2, 
fruit  rot,  3^5* 
gray  mold  rot,  3^5* 
leaf  scorch,  3^3* 
leaf  spot,  Dendrophoma,  3^6. 

Mycosphaerella,  3^2. 
Marssonia  fragariae,  3^4* 

potentillae,  3^4* 
Mollis  ia  earliana,  3^4* 
nematode,  3^^* 
powdery  mildew,  3^5' 
root  rot,  3^5* 

Corticium,  36t>. 
rot,  Pezizella,  3G5. 
Rhizopus,  3^5* 
Sclerotinia,  3^5* 
slime  mould,  3^7* 


stem  rot,    3^^* 

yellows,    3^6. 
Streak  disease,    horse   bean,    259. 
Streak,    potato,   l\,   I\\.,   42* 

tomato,    ^5- 
Stringy  brown   rot,   Engelraann  spruce, 
408. 

lowland  fir,    395*  ■ 

western  hemlock,    397* 
Stripe,   barley.,    222,   4G7,    4G8. 

tomato,  G3. 

wheat,  215. 
Stripe, rust,  barley,  iGG,  221. 

t^rasses,  iGG. 

Hordeum  jubatum,  197* 
nodosum,  197* 

wheat,^  iGG,    I9G. 
Stunting,    lettuce,    ^o^t    155* 

^spinach,   3* 
Sub-tropical    fruits,    37^* 
Sudan    grass,    anthracnose,    2G0. 

Bacillus  s.,or{;hi,    24G. 

bacterial  blight,    2G0. 
Sugar   beet,    crown  gall,    134* 

crown   rjt,    134* 

curly  top,    133' 

damping  off,  134* 
.dry  rot  canker,  134* 

heart  rot,  134* 

leaf  spot,  132. 

mosaic,  134* 

Phoma  betae,  133* 

Ph:)ma  rot,  134* 

scab,  134* 

seedling,  rots,  134* 
Sugar  cane,  leaf  spot,  131"» 

mosaic,  5r  I29 . 

red  rot,  I30. 

root  rot,  131« 

white  band,  131« 
Sulphur  heart  rot,  western  larch,  399' 
Sulphur  sunburn.  Citrus,  383- 
Sulphur  use  on  seed  potatoes,  45* 
Sunburn  canker,  apple,  315* 
Sunburn,  cotton,  I29  • 

cowpea,  25G. 

soybean,  257* 
Sunflower,  dodder,  259, 

downy  mildew,  259* 

leaf  spot,  259. 

powdery  mildew,  259* 

rust,  259. 

wilt,  259. 
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Sunsoald,  apple,  315* 

peach,  345 • 

tomato,  67.   • 

white  pine,  ^Ol^* 
Sun  scorch,  maple,  4^3* 

miscellaneous  j^rasses,  2o0. 
Surface  rot,  sweet  potato,  Sy* 
Sweet  clover,    anthracnose,    255* 

leaf  spot,  -255. 

mosaic,  1G8;  255* 

root  knot,  255* 

root  rot,  255* 

stem  rot;  255* 

wilt,  255; 
Sweet  pea,  black  root  rot,  45^' 

mosaic ,  450' ' 

powdery  mildew,    449* 

root   f'ot,    Pythium,  45^^* 
RViizoctonia ,   45*-** 
Sweet  potato,   blackhsart,    83. 

black  rot,  82,  83,  477. 

Certification,  G,  G^* 

charcoii  rot,  67' 

chlorosis,  89. 

crop  losses,  i[^2,   477* 

Cystospora  batata,  ^4 

dry  rot,  87» 

foot  rot,  85,  88,  477. 

hollow  heart',  87. 
>''  Java  black  rot,  87. 

leaf  spot,   88.1  •," 

Macrosporium  solani,    3* 

miscellaneous    injuries,   87- 

miscellaneous  tuber  rots,    87» 

m.osaic,    88. 

pithiness,    87* 

pox,  8G,  47;^ 

root  knot, 
rot,   87. 

Sclerotium  wilt,    88. 
scurf,    8G. 
slime  mould,    89. 
soft   rot,    83,    07. 
soil   rot,    8G . 
stem    rot,    5,    80,   477. 
storage    rots,    477* 
surface    rots,    O*/* 
Texas   root  rot,    88. 
tuber   injuries,    87- 
tuber  rots,    Sv* 
white    rust,    88. 
SwigB  ©hard,   bfcterlAlidispaso,  .3»   X^l)* 
curly  top,    163* 


leaf  spot,  163* 

Pseudomonas  aptatum,  lG3. 

root  knot,  lG3' 

southern  Lli-ht,  ■1G3. 
Sycaiuore,    anthracnose,    4^' 

canker,   430* 

drour.ht    injury,    430* 

powdery  mildew,    43C>- 

v/inter  killin.^^,    430* 
Symphoricarpos   oroiculatus,    (see 
snowberry),    449* 

racemosus,    (see   snowberry),    449* 

spp. ,    (see   snowberry) , -449 • 
Synchitrium   endobioticum,    potato,    17. 

myosotidis,   Cryptantha   intermedia, 

452. 
papilla turn ^   Er odium  moschatum, 

453. 
sp. ,    Lotus    spp.,    457* 
Syntherisma   sanguinalis,    Piricularia 

^irisca,    2G2. 
Syrin(]a,    shot  hole,    ^^5^* 
•    spp.,    (see   lilac),    44'-'' 

Microsphaera    alni,    44-1* 


Take-all,    rye,    219. 

timothy,   260. 

wheat,    iGG,    203. 
Taphrina   amentorum,    (see  Exoascus 
toaquinetii)  ,   4^* 

aurea,    black   Cottonwood  poplar, 
427. 

cerasi,    western  choke    cherry,   4^3 

coerulescens,    oak,    425* 
water  ■  oak  ,    4^5  • 

sp. ,    oak,    425- 
Taraxacum   spp.,    leaf  spot,    I'ifol. 

powdery  mildew,   4G0. 

rust,    4G0. 
Tar   leaf  spot,   Acer   rubrum,    423* 

Acer   saccharinum,   4^3* 

maple ,   4^3  ' 
Tar  spot,    quaking   aspen  poplar,    427* 

Vaccinium  corjrabosum,   4'^!* 

willow,   431' 
T'jxus   brevifoli'i,    (see   western  yaw), 

408. 
Tear  stain,   mango,   337* 
Temperature,    by  months,    27O. 

departure   from  normal,    271* 
Texas    root    rot,    bean,    9^* 
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cotton,    I2G. 
elffi,   417.  '       ,  ,  ■ 

grape,    3^1. 
mulberry,    375* 
okra,    155* 
peanut,    160. 
sweet  potato,    88. 
wild    »ose,    44^' 
Thalictrum  dioicura,    rust,   4^1* 
Thelephora  retiformis,    (see   Septoba- 

sidium   retiforme),    417* 
Thielavia  basicola,    horseradish,    110. 
pea,    157. 
sweet  pea,    450« 
tobacco,    138,    142. 
violet,   450. 
wa  te  rmel  on ,    I23  • 
bean,    2. 
Thimbleberry,    leaf  spot,   /\}jO. 

Macrophoma   sp. ,    450» 
Thuja   occidentalis,    (see  arborvitae), 

394- 

plicata,     (see  giant   arborvitae), 

394- 

Tilia    araericana,    (see  basswood),    4lQ' 

sp. ,    (see  basswood),   410- 
Tilletia   la ev is,  _  wheat,  'IG9,  .463,   4G4. 

tritici,    rye,    1G9/  219. 
wheat,    169,    463, '464. 
Timothy,    leaf   spot,    2G0. 

proliferation  of  spike,    2G0. 

rust,    260. 

smut,    260. 

take-all,   260. 

zonate  eye-spot,   260. 
Tipburn,    lettuce,    I52. 
.      potato,   37,   475,   476. 
Tobfcco,  .angular   spot,    2,    137. 

bacterial  leaf   spot,   3* 

bacterial  wilt,    l/:,.2 . 

bla.ckfire,    I37. 

black  root  rot,    I38. 

broad   leaf   spot,    142.    ' 

brown  spot,    143* 

damping   off,    I43. 

frenching,    143* 

frogeye,    l/.Z. 

Fusarium  sp. ,    I42. 
.hieroglyphics,    142., 

leaf  spots,    142,    143. 

Cercospora,    I42.  • "'  • 

Phyllosticta,    I43. 

magnesium  hunger,    142. 


mosaic,    140'> 
pole   sweat,    I42. 
ring  spot,    l/j-2. 
root  knob,   143* 
-root  rot,    ^. 
■  rust,    142. 
.    sand  drown,    142. 
shoe   string,    143* 
water  injury,    I42. 
white   speck,    143* 
v/ildfire,    2,    G,    135* 
wind   injury,    I42.' 
V/isconsin   leaf  spot,    I42. 
TomatQ,   Alter naria,    3* 
Alternaria    spot,    67* 
anthracnose,    GG. 
bacterial   blight,   G4' 
bacterial   soft  rot,   G7« 
bacterial  spot,    GG. 

bacterial  w ilt,    G5»   47^* 
Bacterium  vesicatorium,    2. 
Basisporium  gallarura,    3>    ^7* 
blossom  drop,    G7« 
blossom  end  rot,    G2. 
buckeye   rot,    GG. 
catface,    G7» 
collar  blight,    G^. 
crop   looses,    47^' 
damping    off,    d5« 

diseases   of  fruit  or   blossom,    GG. 
diseases    of  stem,    G5« 
early  blight,    59,   478. 
frost   injury,    0^, 
fruit  spots,   G7» 
Pusarium  wilt,   3»    55»    47^* 
hollow  stem,   G'5. 
late   blight,    GG. 
leaf  mold,    G4« 
leaf  roll,   G5. 
leaf  spot,    53* 
lightning   injury,    GG. 
mosaic,    5>   ^1» 
nailhead  spot,    59* 
Phoma    fruit  rot,    GG. 
references   on  diseases,    G7' 
root  knot,   G4« 
Sclerotium  blight,    G^* 
Septoria   blight,    47^* 
Septoria   lycopersici,    3» 
slime  mould,    G5. 
.    soft  rot,    G7. 
streak,    G^* 
stripe,    G5« 
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sunscald,  Gy. 

western  yellow  blight,  2,    59* 

wilt,  5« 

Piisariurn,  3»  55»  47^* 
winter  blight,  G^. 
winter  injury.  Go. 
Top  soursap,  plum,  351* 
Trametes  pini,  Douglas  fir,  395* 
western  hemlock,  397* 
western  larch,  399* 
western  white  pine,  401* 
robiniophila,  locust,  42O. 
suaveolens,  large  toothed  aspen  pop- 
lar, 420. 
willow,  431* 
Trichoderma  koningi,  sweet  potato,  87. 
-^'Trifolium  carolinianum,  rust,  253* 
Tsuga  albertiana,  (see  hemlock),  39^» 

397- 

canadensis,  (see  hemlock),  39^* 
heterophylla,  (sec  western  hemlock), 

397- 

spp.,    (see  hemlock),    397* 
Tubercularia    fici,    fig,    380. 
sp.,    horsechestnut,   42O. 
vulgaris,    (see   Nectria   vulgaris), 

459. 
Tuber   injuries,    sweet  potato,    By- 
Tuber   rots,    potato,   47* 

sweet  potato,  87. 
Tuckahoe,  pine,  4O7. 
Turnip,    leaf  spots,    111. 

Rhizoctjnia,    111. 

soft  rot,    111. 

white   rust.    111. 
Twig  blight,   elm,    ^'^Lf. 

pear,    328.  .  .   • 

white   elm,  41*^* 
Twig   canker,    asparagus,    144* 
T^vig    rust,'  hemlock,   397* 
Tylenchus    dipsaci,   clover,    lG8,-254» 
strawberry,    J,GG. 

tritici,    wheat,    1G7,    2O7.     • 
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'Jlmus  a  lata,  (see  wing  elm),  415* 
americana,  (see  white  elm),  41^* 
pubescens,  (see  slippery  elm),  416' 
spp.,  (see  elm),  41^*- 

■Uncinula  ampelopsidis ,  (see  U.  necator), 
4^. 
f lexuosa ,  horsechestnut,  42O. 


necator,  ampelopsis,  432« 

grape,  359. 
salicis,  black  Cottonwood  poplar, 
427. 
poplar,  /^o. 

quaking  aspen  poplar,  427- 
willow,  431* 
Undetermined  disease,  eggplant,  I5O. 
pea,  159. 
rhubarb,  iGo. 
Uredinopsis  mirabilis,  balsam  fir,  395" 
brake  fern,  454* 
lowland  fir,  395* 
Osmunda  claytoninna,  395* 
silver  fir,  394* 
Urocystis  agropyri,  Agropyr on  rep  ens, 
2G4. 
Agrostis  palustris,  1G7,  2G/I. 
Melica  imperfecta,  264. 
cepulae,  onion,  97* 
occulta,  rye,  217. 
tritici,  wheat,  lG7»  181. 
Uromyces  appendiculr; tus,  bean,  93* 
2^G. 
cov/pea,  25G. 
lim.a  bean,  97" 
caryophyllus,  carnation,  434* 
dactylidis,  Dactylis  glome  rata, 
1G7,  2G4. 
grasses,  167* 
elegans,  clover,  2^3* 

Trifolium  carolinianum,  293« 
fallens,  clovijr,  253"« 

red  »lover,  253* 
medicaginis,  Medicago  lupulina, 
247. 
Medicago  sativa,  247* 
(see  U.  striatus),  247* 
pea,  2. 

pisi,  pea,  1^9 • 
spp. ,  clover  ,  ■  253* 

Euphorbia  spp.,  ■/.53' 
striatus,  alfalfa,  1^7,  247. 
trifolii,  clover,  2^3* 
white  clover,  2^)3'' 
Urophlyctis  alfalfae,  alfalfa,  248. 
Use  jf  sulphur,  potato,  45* 
Ustilngo  avenacy  oats,  22a.,  4G9,  47O. 
hordei,  barley,  219,  4^7»  460. 
levis,  oats,  22/'^,  4^9 >  470- 
neglectn,  Ohaetochloa  lutescens, 

2G4. 
nuda,  barley,  220,  4G7,  4G8. 
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perilci-TTiiliacei,    Panicum  miliaoeum, 


26 


^• 


sp.  ,    rye,    217,    .,65,    46G. 
striaeformis,    Poa   pratensis,    2b/;. 

timothy,    260. 
tritici,    wheat,    YJ^,   4^3 >    4^4* 
zeae,    corn,   23I,    47-'- • 


Vacciniuin  corymbosura,   tar  spot,   4^1* 

sp.  ,    rust,   -.-Gl. 

spp.  ,    leaf  rust,   Z^ol. 
Valsa    leucostoma, ' peach,    344* 
Varietal  susceptibility   notes,    4* 
Vegetable  crops,    1,.143. 

diseases,    1. 

geographical  distribution,    2. 
"new  areas,    2. 

prolif eraliion  of  heads,    wheat,    215. 

soft  rot,    5* 

soil   and   seed   treatment,    5* 
Velvet  bean,    bacterial    leaf   spot,   258. 

Cerco'spora    sp  .  ,   258. 

leaf  spot,   258.   _ 

root   knot,    25}  • 

stem   rot,    259.' 
Venturia  compaota,    cranberry,   375* 

ihaequalis,  apple,  273,  4^3* 

pyrina,    pear,   32g>,   Ip^ ,   4^^7' 
Verbesina   spp.,    rust,   l^\. 
Vermicularia   varians,    potato,   4^* 
Verticillium  albo-atn.im,   eggplant,    I50. 
okra,    155  • 
peach,   3v4» 
potato,    47 • 
snapdragon,    449' 

sp.,    maple,    /^3. 

Norway  maple,  .'^1. 
snapdragon,  i^^) , 
Vetch,  Protocoronospo'ra  nigricans,  258. 
Vicia  americana,  powdery  mildew,  u.Gl. 

faba,    (see  horse  bean),    259.^ 

sp.,    (see   vetch),    258. 
Vinca   major,    (see   periwinkle),    4^.3. 

sp.  ,    (see   periwinkle),    /rT-3* 
Vine  'rot,  'bean,    96. 
Viola    spp.,    (see   violet),    45O. 

"tricolor,    (see  pansy),    ^42.^ 
Violet,   black   root  rot,   /^^O. 

leaf  spot,   4^0* 

powdery  mildew,    ^,-50. 
.      soft   rot,   450. 


Violet   root   rot,    alfalfa,    2lS^  . 
Vitis   quadran{-;;ularis,    Schizonella 

CJla:nani,   4^1* 
Volutella  buxi,   box,   434* 

nectrioides,    choke    cherry,   413' 
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Walnut,    blight,  39I. 

canker,    391* 

loaf  spot,    430* 

Melanconiura  oblongum,   430* 
Wart,    potato,    4,    I7. 
V/ashin^  tonia   filif-era,  .  Phoma  palm.i- 

cola,   450* 
.V/ater  core,    apple,    312. 
Water    injury,    tobacco,    \l2.. 
Watermelon,    abnormal  proliferated 
blossoms,    123. 

anthracnose,    6,    120. 

blossM  end   discjase,   3* 

blossom  end  rot,    121. 

decay,  .122. 

downy  mildew,    I23  . 

drought  injury,    I23. 
.hail   injury,    123* 

leaf  spots,    123. 

mosaic,    I23. 

Pythium  debaryanuni,    122. 

Rhizoctonia,    3f    123* 


root  knot,  I23.  -     ■ 

stem  end  rot,  121. 

Thielavia  basic 0 la,  123. 

wilt,  123. 

Pusarium,    122. 
Watery   soft  rot,  .carrot,    1/^5' 

celery,    I48. 

endive,    I50. 

escarole,    l^l* 
Weather   conditions    in   I922,    165,    269. 
Western  fusiform  rust,    lodgepole  pine, 

399. 
Western  pine   gall   rust,    Indian  paint 

brush,   45'^* 

lodgepole   pine,    399* 

western  yellow  pine,    /'j.02. 
V/estern  yellow  blight,    tomato,    2,    59* 
Wheat,    aiithracnose,    l6b,    2G9» 

basal  glume   rot,    215. 

black  chaff,  208. 

black  point,    214. 

broken    straw,    214» 

bunt,    16G,.  169,    463,   464. 
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crinkled  joint,  215. 

crop   loss,    462,   46.3,   4^4*      ' 

disoasps   caused  by  Septoria    spp.,    209- 

c^rgot,    16.6,    212. 

flag   smut,    167,    180,    181. 

foot  and    root  rots,    20G. 

foot   rots,    206,. 207. 

glume  blotch,  210. 

Helminthosporium  blight,  206,  207* 

leaf  rust,  1^2,  4G3,  4G4. 

Leptosph&eria,  207* 
sp. ,  1G6. 

loose  sm.it,  I76,  4G3,  4G4. 

mosaic,  iGG,  1G8,  21^. 

nematode,,  iGG,    207. 
,.  powdery  mildev/,.  214. 
'  root  rot,  206,  207. 

rosette,  205* 

aoab,  198,  463,  4G4. 

Sclerotium  disease,  1G8. 
rhizodes,  167,  206. 

seedling  blight,  214. 

Septoria  diseases,  209 • 
nodorum,  209 ,  210. 
tritici,  209. 

sooty  mold,  21^. 

speckled  leaf  blotch,  212, 

stem  rust,  I.84,  4G3,  4G4. 

stripe,  215. 

stripe  rust,  iGG,  19G. 

take-all,  lGG,.203.. 

Tylerichus  tritici,  lG7» 

Urocystis  tritici,  lG7. 

vegetable  proliferation  of  heads. 
215. 

white  head,  207. 

V/ojnowicia  .graminis,  20G. 
White  band,  su^ar  cane,  131« 
White  butt  rot,  maple,  423* 
White  clover,  (see  clover),  250»" 

rust,  253.. 

sooty  spot,  255* 
White  head,  wheat,  207. 
White  heart,  lettuce,  154* 
White  heart  rot,  locust,  42O. 

red  alder,  409* 

vdllow,    431* 
White  heartwood   rot,    Oregon  m?ple,    421' 
Yi/hite  pine  blister   rust,    black  currant, 
405. 

control  in  Pennsylvania,    4*-*5» 

Ribes  cynosbati,  4^5* 
nigrum,  4*^5* 


Ribes   rotundifolium,   4^5' 
w>^ stern  .white  pine,    40-'- • 
white   pine,   /\0A^. 
V/hite   pouch   fungus,    yellow  pine,   40^. 
V.Tiite   rust.    Bursa-bursa   pastoris, 
451, 
horseradish,    110. 
mustard,    110. 
radish,    111. 
salsify,    161. 
sweet  potato,    88. 
turnip.    111. 
White    speck,    tobacco,    143* 
White   tip,    carnation,    435* 

cucumber,,  119* 
White   top,    alfalfa,    249* 
White   wood^   P&por  birch,    4H' 
wildfire,    tobacco,   2,    G^    i35* 
Wild  grasses,    Puocinia   glumarum,    2G3- 
Wild   oats,    (see  Avena    sp.),    2G2. 
V/illow,    Amphisphacria  decolornns, 
431. 
canker,    431* 
crown   gall,  .431' 
European  canker,   431' 
lea/ blotch,    431. 
Melempsora   sp.,    431* 
powdery  mildew,    41^1* 
rust,    430. 
tar   spot,    431* 
Trametes    suaveoXens,   451* 
white  heart  rot;   431* 
Wilt,    bacteri:;!,   cantaloupe,    112,    ll/l 
corn,    237* 
cosmos,   43G. 
■  cucumber,    II4. 
dahlia,    435* 
parsley,    1^5* 
peanut,    1^9  •• 
pepper, .  iGo. 
potato,    4^' 
soybean,    25G. 
squash,    II9. 
tobacco,    142. 
tomato,    G5,   47^*     ■ 
cantaloupe,    114» 
flax,    iGG. 

Pusarium,    carnation,    434* 
Chin&    aster,    433* 
cotton,    124,   481* 
oowpoa,    25c. 
cucunibeR,    II9  • 
flax,    243. 


:c--^ 


■544 


'■■  golden  seal,   454*  .'  '    ■    • 

larkspur,    44*^* 
,.okra;,   .15 5 • 

i;]--^,^  :;,potato,  14,  47v  475»  47^• 
■■'"'■"'      snapdragon,   44"* 
soybean,    357* 
squash,    II9 • 
tomato,    3»  •55»  47^* 
watermelon,    122. 
Solerotlnia, .   sunflower,   259* 
StJleretiura^      bean,   9^  • 
beet, ,  145 • 
soybean,    257* 
sweet  potato,    88. 
sweet  qlover,    255* 
tomato,    5*  ■ 

Verticillium,.  eggplant,    I50.    , 
maple,  423' 
Norway  raaple,    /j21. 
okra,    155* 
peach,    34^r* 
potato,    47* 
snapdragon,    4t9  • 
watermelon,    I23. 
Wind   injury,   apple,    31^* 

tjbacco,    142.    . 
Winter  blight,    tomato,    G^* 
V/inter    injury,   apple,    3l^» 
blackberry,   373* 
cherry,    355. 
Pestuca    spp.,    2b5» 
maple,   424* 
raspberry,    371*     ' 
tomato,    b6. 
wild   rose,   447* 
Winter  killing,   sycamore,   430* 
V/isconsin  leaf  spot,    tobacco,    li\2. 
Witches   broom,   hackberry,    4-'-7* 
hickory,   4^9 • 
rhododendron,    444« 
western  service  berr-y,    429* 
western  yellow  pine,    401- 
white   oak,    424* ' 
Witch-hazel,    leaf  spot,   431,       '     ,    , 
V/ither   tip,   Citrus,  -381.  • 
Wojnowicia   gramlnis ,   Agropyron   smithii, 
2G5.. 


wheat,    2O0.     ■ 
Wood  rot,    arborvitae,  .394» 

mountain  maple,   i\2Z. 

paper  birch,  411» 

poplar,  L^,  . 

red  pine,  4*-'3' 

white  ash,  409' 
.white  elm,  ^iG. 

white  pine,  403*  - 
Work  jn  mosaic  diseases,  /[* 


Xylaria  sp.,  apple,  310* 
hackberry,  417' 


Yeast,    elm,    417* 

Yeast  spot,    lima   bean,    97 • 

Yellow   dv/arf,    pota.to,    3>    43 • 

Yellowing,   cabbage.,    IO9. 

Yollow  leaf  blister,,    black  Cottonwood 

poplar,  427* 
Yellow  leaf  blotch,    alfalfa,   24S. 
Yellow  root    rot,   western  white  pine,   4^1' 
Yellows,   alfalfa,    249.     .  ' 

cabbage,   4»    102, 

celery,   2,    4,    147. 

China  aster,   433* 

dahlia,   ^35* 

kale,    110. 

peach,   343* 

plum,  350* 

strawberry,    3^.^» 
Yellow   speck,    corn,    24O.    ■ 
Yew,   western,    heart   rot,   408» 

needle   blight,   408. 
Yucca,    Neottiospora  yuccaofolia,    451* 

sp. ,    (see   Yucca),   451*  '  • 


Zantedeschia  sp. ,  (see  ca  11a  lily ),.  434: 
Zinnia,  powdery  mildew.,'  451  •   ■   ' .' ' 

•sp.,  '(see  zinnia),  451' 
Zonate  eye-spot,  timothy,  2G0.  '  '  „ 
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ERRATA  A^ID  EXPLAI-IATION 
Page 

17,   <52,    453,    and  457.    Read   "SynchJ-trium"    instead  of  "Synch_;^trium". 
55»    ^■5'-'  ^^^  382      Read   "Phytophthora   terrestris^**    instead   of   "P.    terrestria", 
lb7f    168   and  20G      Read   "Sclerotiurn  rhizodes"    instead    of  "S.    rhizui_des". 
244     Read   "Phlyctaena"    instead   of  Phylctaena". 

315     Read   "Septobasidium  retiforme"    instead   of  "S.    retiformis" . 
344     R^ad.   "Cercospora   circurascissa"    instead  of  "3.    circumoissa". 
363     Read   "Marssonia"    instead   of   "Marsonia". 
383     Read   "Septobasidium  pedice_llatura"    instead   of  "S.   pedicillaturn" . 

394     Read   "Phomopsis    juniporOTora"    instead   of   "P.    junjperi_vora" . 

/ 
402     Read   "P'ine   coraandra   rust"    instead   of   "Pine   oomrnandra    rust". 

410     Read  "Ramularia   fraxinea"    instead   of  "R.    fracinea". 

412     Read  "Diaporthe_  juglandis"    instead    of  "Diaporthae    juglandis". 

Read  "Puccinia    rhamni"    instead   of   "P.    rahmni". 

415     Read  "Nurnmularia"    instead  of  "Nurmilaria" . 

41^     Read  "Phyliactini_a   corylea"    instead   of   "Phyllactina  corylea". 

417     Read  "Irpex  tulipi_ferae"    instead   of  "I.    tulipeferaie". 

Read  "Septobasidium  retiforni£"    instead   of  "3.    reti forma". 

Read  "Thelephora   retiformis"    instead    of   "Tolephora   retiformis". 

422  Read  "Steganosporium  piriforme"    instead   of  "Stegamosporium  piriforme" 
Read  "Acer   saocharinura"    instead   of   "A.    saccharium". 

Read   "Gloeosporium  saccharinum"    instead  of  "G.    sacoharina". 

423  Read   "Steganosporium  piriforme"    instead  of   "Stes^osporium  piriforme". 
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433 

Read 

Read 

434 

Read 

436 

Read 

439 

Read 

44^ 

Read 

4^f9 

Read 

451 

Read 

452 

Read 

456 

Read 

Read 

455 

Read 

Read 

461 

Read 

Read 

Read 

478 

Read 

// 


"Fiisarium  conglutinans  call_istephi"    instead  of  "calle_stephi" . 

"PViilospora   sp.    instead  of   "Philospera" . 

"Bacillus   carotovorus  aroideae_"    instead  of   "aroideaP*. 

"Oidium  evonyrni"    instead   of  "0.    evonynui". 

"Phyllosticta   hydrangeae"    instead   of   "P.   hydrangea". 

"Melampsoropsis    rhododendri"    instead   of  "M.    rhodeodendri" . 

"Symphoricarp£s"    instead   of  "Symphoricarpus" . 

"I^eottiospora  yucc«efolia"    instead  of  "Heottiospora   yuccaefolia" 

"Cylindrosporium  ceanothi"    instead   of  "C    ceanthi". 

"Arctostaphylos     uva-ursi"    instead   of   "Arctostaphylos  uva-ursa_". 

"Ledum  groenlandicum"    instead   of  "L.    groenlaudicum" . 

"Rue Ilia"    instead   of  "Ruolla". 

"Puccinia    ruelliae"    instead   of  "P.   ruellia". 

"Thalictrum  dioicum"    instead  of  "T.   diocium". 

"Rhytisma  vaooinii_"    instead   of   "R.   vaccini". 

"Vaccinium  corymbosum"    instead    of   "V.    oorybosum". 

"Bacterium  solanaoearum"    instead   of  "Bacillus    solanacearum" . 
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